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PROCESS TO DISPERSE AND! OR GRIND AND! OR CONCENTRATE 

CALCIUM CARBONATE IN AQUEOUS MEDIA USING AN AQUEOUS 

SOLUTION CONTAINING ZIRCONIUM COMPOUNDS 

It is an object of the present invention to provide a process of manufacturing a calcium 

carbonate-containing slurry wherein said cacimzI carbonate-Containing siuny is 

prepared by adding one or more zirconium compounds, and possibly one or more 

finther phosphate-free additives acting as dispersing and / or grinding aid agents 

In a particular embodiment, this process is characteriied in that it iS a mixing process, 

wherein: 

calcium carbonate in a dry form and / or in the form of an aqueous 

dispersion or of an aqueous suspension or of all aqueous filtercake, is added 

15 to an aqueous suspension and / or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is mixed, possibly with one or more ftrther phosphate-free 

additives acting as dispersing and / or grinding aid agents 

or 

20 one or more ziroothum compounds in a dry form and / or in the form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

mixed, possibly with one or more further phosphate-free additives acting as 

25 dispersing and/or grinding aid agents. 

In another embodiment, this process is characterized in that it is a grinding process, 

wherein: 

calcium carbonate in a dry form and / or in the fain of an aqueous 

30 dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

to an aqueous suspension and / or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is ground, possibly with one or more further phosphate-free 

additives acting as dispersing and / or grinding aid agents 

35 or 
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one or fore zfrconium compounds in a dry, form and / or in the fonn of an 

aqueous suspension and I or of an aqueous emulsion and I or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

ground, possibly with one or more thrther phosphate-free additives acting as 

dispersing and / or grinding aid agents. 

In another embodiment, this process is characterized in that it is a dispersing process, 

wherein: 

10 calcium carbonate in a dry form and / or in the form of an aqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

to an aqueous suspension and / or 51’ aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is dispersed, possibly with one or more further phosphate-free 

15 additives acting as dispersing and / or grinding aid agents 

or 

one or more zirconium compounds in a dry form and / or in the form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

20 aqueous filtercake of calcium carbonate, and the resulting composition is 

dispersed, possibly cth one or more further phosphate-free additives acting 

as dispersing and / or grinding aid agents. 

In another embodiment, this process is characterized in that it is a concentrating process, 

25 wherein: 

calcium carbonate in a dry form and / or in the fonn of an aqueous 

dispersion or of an aqueous suspension or of an aqueous Iiltercake, is added 

to an aqueous suspension and ’or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds and the resulting 

30 composition is concentrated, possibly with one or more further phosphate-

free additives acting as dispersing and / or grinding aid agents 

or 

one or more zirconium compounds in a dry form and/or in the form of an 

aqueous suspension and I or of an aqueous emulsion and / or of an aqueous 

35 solution, is added to an aqueous dispersion or an aqueous suspension or an 
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aqueous filexcake of calcium carbonate, and the resulting composition is 

concentrated, possibly with one or more further phosphate -free additives 

acting as dispersing and I or gTinding aid agents 

5 In another embodiment, this process is characterized in that it is a dispersing process, 

wherein: 

calcium carbonate in the fonu of a pigment cake, such as a filler-cake and I 

or a centrifuge cake and / or a cake obtained by a process of electro- - 

concentration, said cake preferably having a moisture content above 20 Ye 

10 by dry weight of mineral matter, is added to an aqueous suspension and / or 

0 
an aqueous emulsion and I or an aqueous solution containing one or more 

zirconium compounds, and the malting composition is dispersed, possibly 

with one or more further phosphate-free additives acting as dispersing and / 

or grinding aid agents 

15 or 

one or more zirconium compounds in a dry man and / or in the fonn of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to a pigment cake such as a filter’cake and / or a 

centrifuge cake and I or a cake obtained by a process of claque-

20 concentration, said cake preferably having a moisture content above 20 Yo 

by dry weight of mineral matter, and the resulting composition is mixed, 

possibly with one or more further phosphate-free additives acting as 

0 dispersing and / or grinding aid agents. 

25 It is another object of the invention to provide a process of manufacturing a stable 

viscosity aqueous suspension and / or aqueous dispersion of calcium carbonate without 

the use of well-known phosphate dispersants, which are now suspected to be pollutants 

of the environment. 

30 It is also an object of The present invenlion to p,o4de a ptoctss of Manufacturing a 

stable viscosity aqueous suspension and / or aqueous dispersion of calcium carbonate 

wherein the quantity of common polycarboxylates, such as polyacrylates or male.ates 

and / or combinations thereof, is reduced when they are used as dispersants, since they 

are derived from petrochemicals that contribute to increase the "Total Organic Carbon" 

35 (TOC) in the atmosphere and the "Dislved Organic Carbon" (DOC) in waxen The 
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Kyoto Protocol, signed December 116 1997, promotes the respect of the environment 

through stabilizing and reducing greenhouse gas emissions, mitigating climate change 

and promoting sustainable development. The Kyoto Protocol recoiizes the 

overwhelming importance of controlling and reducing greenhouse gas emissions which 

ccarwnfiy come pdmaæly ftom inthsriaI an nnspotatirt sources; the protocol farther 

recognizes the corresponding opportunities to be gained through better management of 

carbon reservoirs and enhancement of carbon sinks in forestry and agriculture. 

It is also an object of the invention to provide a process of manufacturing a stable 

ID viscosity aqueous suspension and / or aqueous dispersion of calcium ca*onate which 

may exhibit a high solids content of more than 45 % by dry weight of mineral ’matter, 

10 possibly more than 65% by dry weight of mineral matter, and possibly more than 78% 

by dry weight of mineral matter, or which may allow a calcium carbonate remaining 

shiny issued from a mechanical and) or thcnnaI mommensfair step sthsequent to at 

15 least one step of dry and / or wet grinding without the use of dispersant and at low 

concentration in terms of dry matter (less than 40 % by dry weight of mineral matter), 

and optionally followed by an additional grinding step, to be concentrated to a high 

solids content food of more than 45 ’/D by dry weight of mineral matter, possibly more 

than 65 % by dry weight of mineral matter, and possibly more than 78 % by dry weight 

20 of mineral matter. 

It is also an object of the present invention to provide a process of manufacturing such 

stable aqueous suspensions and I or aqueous dispersions of calcium carbonate, possibly 

in a high solids content form, such aqueous suspensions and / or dispersions 

maintaining and / or enhancing the optical properties notably maintaining and / or 

25 increasing the opacity and I or the scattering coefficient of the final product, when used 

in such arid-user formulations. 

30 

Aqueous suspensions and / or aqueous dispersions thus obtained are also an object of 

the present invention. 

Another object of the present invention is the dry calcium carbonate mineral pigment 

obtained after drying said aqueous suspensions and / or aqueous dispersions. 

Another object of the present invention is the use of said aqueous suspensions and I or 

35 aqueous dispersions and / or dry calcium carbonates mineral piiients, in paper 
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mansæachdng and I or paper coatings and I or plastic coatings, as fillers for plastics or 

in aqueous paint compositions and the like. 

A last object of the present invention is paper, plastics and paints containing such 

aqueous dispersions and / or aqueous suspensions and I or dry calcium carbonate 

mineral pigments. 

I Aqueous suspensions and / or aqueous dispersions and I or dry calcium carbonate 

mineral pigments of mineral matter are presently used in various applications arid, 

10 especially when containing calcium carbonate as inorganic particulate material, they are 

I - notably used to produce compositions containing pigments or fillers which can farther 

I be used in paper manufacturing and / or paper and I or plastic coatings, as fillers for 

plastics or in aqueous paint compoaftions and the like. 

I IS In order to maintain such slurries in stable form in terms of viscosity, and to avoid 

undesirable phenomena such as aggregation. ,!occulation or sedimcntaüon  chning sliuiy 
I marni–äoturing, transport Or storage, the stalled man in the art ks’owa that it is necessity 

to obtain stable aqueous suspensions and for aqueous dispersions of particulate material 

using dispersing and / or grinding aid agents. It is also well known that the choice of 

20 such dispeSng and I or grinding aid agents may later influence some of the 

characteristic properties of the final products made based on These slurries; for instance, 

Sin
 the case of aqueous paint, paper or paper coating formulations, the state of the art 

includes documents concerning dispersing agents that enhance the optical properties of 

final products, such as opacity, gloss or the wagering coefficient. 

US 5 043 017 and US 5 156 719 deal with finely divided calcium carbonate that is acid- - 

stabilized through the use of a calcium-elieating agent, a conjugate base, such as 

polyphosphates and a weak acid, the latter being preferentially phosphoric acid, and a 

process in order to obtain such calcium carbonate and a paper containing such calcium 

30 carbonate. 

These solutions do not comply with new requirements of the skilled man in the art, in 

tems of non-use of certain chemicals which are now considered as potential pollutants 

in waste waters and process waters, namely phosphate compounds, In fact, chemical 

35 products containing phosphates are currently subject to an increasing number of 
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restrictions. In the Spring of 2003, the European Union signed a Protocol on a Pollutant 

Release and Transfer Register. On October 7th 2004, the European Commission adopted 

a proposal for a Regulation for future reporting obligations: COM (2004) 634. Annex I 

of this proposal lists the industrial facilities and activities under consideration: the 

mineral industry is mentioned on page 25 (underground mining and related operations, 

opencast mining) Annex II lists 90 products under consideration: on page 28 is 

mentioned phosphorus total. 

In view of the above the previous solutions disclosing the use of phosphates and above 

all of phosphoric acid can not be considered as relevant, efficient and useful for the 

10 skilled man in the art. 

As known for many years in the art, another solution to obtain stable suspensions of 

minerals matter is to use of acrylic homopolners and/or acrylic copolymers; with other 

water-soluble monomers. FR 2 603 042, El’ 0 100 947, EP 0 127 398, LV 0 129 329, EL’ 

15 0 542 644 disclose the use of such polymers exhibiting low molecular weights for this 

purpose. Altlxx4Ji these various types of dispersing agents make it possible to obtain 

aqueous suspensions of finely divided mineral matter that are stable over time, they do 

not allow the subsequent suspension or redispersion of mineral matter in water, such as 

notably calcium carbonate, when issued from a mechanical and / or thermal 

20 reconcentration step subsequent to a step of dry and / or wet grinding without the use of 

dispersant arid at low concentration in terms of dry matter (c 40 % by dry weight), and 

optionally followed by an additional grinding step. Such low solid ground calcium 

carbonate, ground in aqueous suspension vith using any dispersing and / or grinding aid 

agents are difficult to disperse to fonn high solids content suspensions 

25 

Faced with this problem, the skilled man in the Or knows WO 0148093 that teaches the 

selection of homopolymers of acrylic acid and / or water soluble copolmers of acrylic 

acid with a high molecular weight (corresponding to viscosity indexes ranging from 

0.08 to 0.80). Another solution is proposed in EP 0 850 685, which discloses the use of 

30 a water soluble copolner of acrylic acid and maleic acid, in a certain ratio, and 

according to a certain molecular weight 

However, the above-mentioned polymers and copolymers are derived from 

petrochemicals which are well known to contribute to an undesirable increase in TOC in 
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the atmosphere and 000 in water, and do not comply with the Kyoto Protocol, as 

mentioned previously herein. 

Furthermore, none of these documents teach the influence of the dispersing agent used 

on the final properties of the aqueous formulations containing a suspension of mineral 

matter obtained according to these inventions and more particularly, neither deals with 

the possible enhancement of optical properties of paints or paper or paper coatings 

manufactured using such slurries: the present invention allows the skilled own in the an 

W comply with the requirements of the end-user in terms of maintaining or improving 

10 the optical properties of the final products. 

Moreover, as it will be pointed out in the present Application, the process according to 

IS the invention additionally allows for a reduction in the quantity of polycarboxylate 

dispersants to reach a certain BrookfieldTM viscosity when used in combination with the 

zirconium compound. When in combination with polyacrylate dispersants, the use of 

$ zrconn]m compounds according to the invention leads to excellent results in terms of 

stability and solids content of transported calcium carbonate slurries, which are 

surprisingly equivalent to or improved beyond those obtained according to WO 0’ 

48093 and EP 0 850 685, and leads to a reduction in DOC and the emission of fossil 

001 upon dispersant decomposition relative to the slurries obtained according to the 

20 above patents. 

Thus, the technical problem to be solved can be summed up as follows: 

Is skilled man in the art must strictly avoid the use of phosphate and must reduce the 

quantity of polycarboxylate needed for a given degree of dispersion in aqueous 

25 suspensions and / Or aqueous dispersions of mineral matter, due to more restricting 

regulations; furthermore, he must also develop a process in order to concentrate mineral 

matter; according to these regulations, he must also develop a process to redisperse 

calcium carbonate issued from a mechanical and / or thermal reconcentration step 

subsequent that least one step of dry and / or wet grinding without the use of&spersant 

30 and at low concentration in terms of dry matter; lastly, he must comply with the 

requirements of the end-user and most maintain or enhance some of the optical 

properties of the final products, such as opacity. 

In view of this technical problem, a new process of manufacturing such an aqueous 

35 suspension of calcium carbonate has been surprisingly found. 
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This process consists in manufacturing a calcium carbonate-containing slurry wherein 

said ealcium carbonate-containing slurry is prepared by adding of one or more 

zirconium compounds, and possibly one or more finmer phosphate-lice additives acting 

5 as dispersing and / or grinning aid agents. 

In a particular embodiment this process is charac4erized in thas it is a mixing process, 

wherein: 

caci1Im carbonate in a dry kbnn and / or in the form of an aqueous 

10 dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

to an aqueous suspension and! or an aqueous emulsion and I or an aqueous 

solution containing one or more zirconium compounds, and the resubing 

composition is mixed, possibly with one or more further phosphate-free 

additives acting as dispersing and! or grinding aid agents 

15 or 

one or more zirconium compounds in a dry form and I or in the form of an 

aqueous suspension and! or of an aqueous emulsion and! or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

20 mixed possibly with one or mow fint,er phosphate-free additives acting as 

dispersing and ! or grinding aid agents. 

Is 
In another embodiment, this process is characterized in that it is a grinding process, 

wherein: 

25 calcium carbonate in a dry form and / or it the fonn of an aqueous 

dispersion or of an aqueous suspension or of an aqueous æltercake is added 

to an aqueous susp ensinn and / or an aqrous emulsion and! or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is ground, possibly with one or more further phosphate-free 

30 additives acting as dispersing and (or grinding aid agents. 

or 

one or more zirconium compounds in a dry form and / or in the form of an 

Mucous suspension and / or of an Mucous emulsion and! or of an aqueous 

solution is added to art aqueous dispersion or an aqueous suspension or an 

35 aqueous nitercake of calcium carbonate, and the resulting composition is 
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It’ 

ground, possibly with one or more further phosphate-free additives acting as 

dispersing and / or grinding aid agents. 

In another embodiment, this process is characterized in that it is a dispersing process 

5 wherein: 

calcium carbonate in a thy fbnn and / or in the term of an aqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

to an aqueous suspension and / or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

10 composition is dispersed, possibly with one or more further phosphate-free 

additives acting as dispersing and / or grinding aid agents. 

� or 

one or more zirconium compounds in a dry font and I or in the form of an 

aqueous suspension and / or of an aqueous emulsion and I or of an aqueous 

15 solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

dispersed, possibly with one or more further plsphate-free additives acting 

as dispersing and / or minding aid agents. 

20 In another embodiment this process is characterized in that it is a concentrating process, 

wherein: 

calcium carbonate in a dry fonn and / or in the form of an aqueous 

dispersion or of an aqueous suspension or of an aqueous tltercake, is added 

to an aqueous suspension and i or an aqueous emulsion and.! or an aqueous 

25 solution containing one or more zirconium compounds, and the resulting 

composition is concentrated, possibly with one or more further phosphate-

free additives acting as dispersing and / or grinding aid agents. 

or 

one or more zirconium compounds in a dry form and / or in the form of an 

30 aqueous suspension and I or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

concentrated, possibly with one or more further phosphate-free additives 

acting as dispersing and / or grinding aid agents. 

35 

f) 
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In another embodiment, this process is characterized in that it is a dispersing process, 

wherein: 

calcium carbonate in the form of a pigment cake such as a filter-cake and / 

or a centrifuge cake and / or a cake obtained by a process of electro- - 

5 concentration, said cate preferably hau4ng a moisture content above 20 % 

by dry weight of mineral matter, is added to an aqueous suspension and / or 

an aqueous em112ion and / or an aqueous solutio4j containing one or more 

zirconium compounds, and the resulting composition is dispersed, possibly 

with one or more further phosphate-flee additives acting as dkpeSng and.’ 

10 or grinding aid agents 

00 one or more zirconium compounds in a dry form and / or in the form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is mixed with a pigment cake such as a filter-cake and I or a 

15 centrifuge cake and I or a cake obtained by a process of elector-

concentration, said cake preferably having a moisture content above 20 % 

by dry weight of mineral mauer, and the resulting composition is mixed 

possibly with one or more further phosphate-free additives acting as 

dispersing and I or grinding aid agents. 

20 

It is to be noted that the thus obtained aqueous suspensions may be further 

upeoncentrated by means well known to the skilled man in the art, such as through the 

40 use of a centrifuge or evaporator, and that further quantities of calcium carbonate, in a 

dry form (powder) or in a s]wry form (aqueous suspension) may be introduced during 

25 this stage ofupconcentration, 

The obtained aqueous suspensions are very stable in tents cfBrookfieldTM viscosity on 

the one hand. On the other hand, they allow the skilled man in the art to provide the 

final user with highly-concentrated suspensions of mineral matter that is easily pumped 

30 and flows easily, and / or to concentrate a lower solids slurries to a higher solids from 

(containing more than 45 % by dry weight of mineral matter, possibly 55 % by dry 

weight of mineral matter, and possibly more than 78 % by dry weight of mineral 

matter). Furthermore, they entirely avoid the use of dispersing agents containing 

phosphate compounds. They also contribute to reduce the quantity of non-Kyoto 

35 compliant polycarboxylate dispersants and / or grinding aid agents when these are used 
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in the present invention. Finally, aqueous formulations and notably paper and paper 

coating formulations containing such aqueous suspensions exhibit equal or enhanced 

optical properties, especially in terms of opacity and for the scattering coefficient. 

5 It is of note that such aqueous solutions containing zirconium compounds have been 

well known in the art for many years, especially as regards their use as crosslinlcing 

agents in aqueous coating fotmulations as disclosed in "Zirconium compounds find new 

uses in surface coatings" (Modern paint and coatings, February 1988, 4482 pp 36-39). 

The fact that polymeric species of zirconium can interact with the Rotational groups of 

10 organic polymers makes them of great interest in water-based inks and coatings where 

0 they can improve both heat resistance and scrub resistance: as mentioned in the article 

"Zirconium compounds in watetbased coatings" (Polymers paint colour Journal, March 

9, 1988, 178, 4209, pp 154-162), this is notably the case for BacoteTM 20 (AZC 

ammonium zirconium carbonate) and Zirgeltm IC (KZC 
: 

potassium zirconium 

15 carbonate) manu&cctured by Magnesium Elektron Ltd. It is also well established that 

some of these compounds may be used in ink-jet coating formulations, where they can 

iSuenco rheologiog Optical and printing properties of these ads, These results are 

discussed relative to ZAA (zirconium carbonate) and AZC in "Influence of cationic 

additives on the theological, optical, and printing properties of ink-jet coatings" 

20 (Polymers paint colour Journal, March 9 1988, 178, 4209, pp 154-1 62), However, all of 

the above documents refer to the use of zirconium compounds in aqueous formulations 

containing organic polymers (primarily binders which are strongly crosslinked by the 

above-mentioned zirconium compounds) which is entirely different from the present 

invention which deals otto the reduction or elimination of organic polymers, more 

25 particularly polycarboxylates, used as grinding and 
/ or dispersing aid agents in aqueous 

suspensions of calcium carbonate. 

Finally, although they cannot be considered as being strictly within the application field 

of the present invention, since they do not address the requirements of the skilled man 

30 in the art entirely avoiding the use Of phosphate compounds, providing stable slurries 

with high solids conttrit of more than 45 % by dry weight of mineral matter, possibly 

of more than 65% by dry weight of mineral matter, and possibly Of more than 78 % by 

dry weight of mineral matter, maintaining and I or enhancing the optical properties of 

the final products, and reducing the Toe value for an equal degree ofcaicium carbonate 

35 dispersion), the following documents are mentioned since they disclose the use of 
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zinonium compounds in aqueous suspensions of mineral matter, free of organic 

polymers, and the enhancement of optical properties of final products such as paper and 

paper coatings. 

US 3 597 251 teaches that either zinc oxide or zirconium oxide or mixtures thereof can 

5 be used to improve the dispersion of calcium carbonate in water, thus leading to solids 

contents ranging from 55% to 80% by dry weight of mineral matter; however, the use 

of the above nwitioned products is restricted In a combination with phosphate 

dispersants as indicated in claim I. 

El’ 0 206 837 discloses a process of lactating a clay pigment with the use of   sufficient 

10 amount of a zirconium ion source to enhance the optical properties of a substrate 

, containing the pigment. AZC is disclosed as one of the most efficient zirconium ion 

sources to improve brightness opacity and the scattering coefficient of a paper 

formulated according to this invention. Nevertheless, in view of the given examples, it 

clearly appears that, in order to obtain slurries of high solids content (higher than 60 94 

15 by dry weight of mineral matter), conventional phosphate-based dispersants must be 

used (see example 1, p 12); the higher the concentration of AZC, the higher the optical 

prepaimea, the ower the dispersibilityof the mineral penicles (see example 2, P] 

Thus, the skilled man in the art obviously deduces from these documents that while 

zirconium compounds may be used to disperse minerals such as clay, and highly 

20 concentrated slcthes may be obtained, requiring however the use of phosphate-based 

dispersants, the mineral’s dispensability is decreased: faced with the new regulations 

concerning pollutants in the mining rodusky, this is precisely what he wants to avoid. 

$ 

Thus, in order to comply With the multiple requirements of the skilled man in the art: 

25 above all, to avoid the use of phosphate-containing dispersants and to minimise the 

quantity of potycarboxylate-based dispersants and grinding aid agents, to obtain stable 

Suensioris of calcium carbonate with high solids content; (conitning more than 78 % 

by dry weight of mineral matter, and / or to concentrate a low concentrated slurries of 

calcium carbonate in a high solids form (to more than 50 % by dry weight of mineral 

30 matter, preferably to more than 65 % by dry weight of mineral matter, most preferably 

to more than 75 % by dry weight of mineral matter), and to maintain or possibly to 

enhance the optical properties (such as to increase opacity and / or the scattering 

coefficient) of final products, a new process ofmanufacturing such a calcium caitonate-- 

containing slurry has surprisingly been found. 

35 
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This process consists in manufacturing a calcium cajtonate-containing slurry wherein 

said calcium catbonate-containing slurry is prepared by adding one or more zirconium 

compounds, and possibly one or more farther phosphate-free additives acting as 

dispersing and I or 8rinding aid agents. 

In a particular embodiment, this process is characterized in that it is a mixing process, 

wherein: 

cajcium cathonate in a dry form and I or in the from of an aqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

10 to an aqueous suspension and I or an aqueous emulsion and I or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is mixed, possibly with one or more further phosphate-free 

additives acting as dispersing and .t or grinding aid agents 

15 one or more zirconium compounds in a dry form and / or in the form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

mixed, possibly with one or more farther phosphate-free additives acting as 

20 dispersing and / or gthiding aid agents. 

In another embodiment, this process is olwassiberized in that it is a grinding process, 

wherein: 

calcium carbonate in a dry form and / or in the fonu of an aqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

25 to an aqueous suspension and /oran aqueous emulsion and /oran aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is ground, possibly with one or more further phosphate-free 

additives acting as dispersing and / or grinding aid agents 

or 

30 one or more zirconium compounds in a dry form and / or the a form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous tiltercake of calcium carbonate and the msulting composition is 

ground, possibly into one or more farther phosphate-free additives acting as 

35 dispersing and / or grinding aid agents 
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In another embodiment, this process is characterized in that it is a dispersing process, 

wherein: 

calcium carbonate in a dry form and / or in the form of an aqueous 

5 dispersion or of an aqueous suspension or of an aqueous æ!tercâe, is added 

to an aqueous suspension and / or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is dispersed, possibly with one or more further phosphate-free 

additives acting as dispersing and I or grinding aid agents 

10 Or 

one or more zirconium compounds in a dry form and I or the a form of an 

aqueous suspension and I or of an aqueous emulsion and I or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous filtercake of calcium carbonate, and the resulting composition is 

IS dispersed, possibly with one or more further phosphate-free additives acting 

as dispersing and I or grinding aid agents. 

In another embodiment, this process is characterized in that it is a concentrating process 

wherein: 

20 calcium carbonate in a dry form and / or in the form of an aqueous 

dispersion or of an aqueous suspension or of an aqueous fi1terke, is added 

to an aqueous suspension and /oran aqueous emulsion and / or an aqueous 

solution containrng one or more zirconium compounds, and the resulting 

composition is concentrated, possibly with one or more further phosphate-

25 free additives acting as dispersing and / or grinding aid agents 

or 

one or more zirconium compounds in a dry forn, and I or the a form of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

30 aqueous æltercake of calcium crubcompe, and the resulting corrpositior as 

concentrated, possibly with one or more further phosphate-free additives 

acting as dispersing and I or grinding aid agents. 

In another embodiment, this process is characterized in that it is a dispersing process, 

35 wherein: 
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calcium carbonate in the Mm of a pigment cake such as a filter-cake and I 

or a centrithge cak and I or a cake obtained by a process of dectro-

concentration, said ceke preferably having a moisture content above 20 % 

by dry weight of mineral matter, is added to an aqueous suspension and I or 

an aqueous emulsion and I or an &jueo solution containing one or more 

zirconium compounds, and the resulting composition is dispersed possibly 

with one or more further phosphate-free additives acting as dispersing and / 

or grinding aid agents 

10 one or more zirconium compounds in a thy form and / or in the form of an 

S aqueous suspension and / or of an agendas emulsion and I Or of an aqueous 

solution, is mixed with a pigment cake such as a filter-cake and / or a 

centrifuge cake and I or a cake obtained by a process of elcetro- - 

conszentration, said cake preferably  having a moisture content above 20 % 

15 by dry weight of mineral matter, and the resulting composition is mixed, 

possibly with one or more further phosphate-tee additives acting as 

dispersing and)’ ingrindum aid aents. 

Preferentially, the process according to the invention is characterized in that the 

20 zirconium compound is AZC or KZC, or ntxtures thereof 

It is also characterized in that the zirconium compound is supplied in the fonn of all 

aqueous solution and / or suspension, containing from 003 Vu to 10 o/  by dry weight of 

zirconium compound, more preferably from 0.03 % to 5 Vu by dry weight of zirconium 

25 compound. 

Commercial zirconium compounds can be used according to the invention. Non-

iznittive examples of such compounds are: 

- Bacotefl4 manufactured by MEL CHEMICALSTM. of the AZC type. 

30 - ZirmeirM manufactured by MEL CREMICALSTM, of the 1(20 type, 

The process according to the invention is also characterized in that said aqueous 

suspensions and / or aqueous dispersions containing calcium carbonate are issued from 

a methanical and I or thermal reconcentration step subsequent to at least one step of dry 

35 and / or wet grinding without the use of dispersant and at low concentration in terms of 

’9 
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dry matter (less than 40 % by dry weight), and optionally followed by an additional 

glinting step. 

This process is also characterized in that the obtained aqueous suspensions and / or 

5 aqueous dispersions of calcium carbonate contain more than 45 % by dry weight of 

calcium carbonate, preferably more than 65 % by dry weight, and most preferably more 

than 78% by dry weight. 

Another object of the invention is the aqueous suspensions and / or aqueous dispersions 

10 
of calcium carbonate characterized in that they are obtained through the process 

according to the invention. 

40 Such aqueous suspensions and / or aqueous dispersions are characterized in that they 

contain one or more zirconium compounds, and possibly one or more further phosphate-

free additives acMg se; th gsad/orgtzidingaid agents. 

15 

More preferably, such aqueous suspensions and I or aqueous dispersions are 

characterized in that the zirconium compound is ,42.0 or ICZC, or mixtures thereof. 

Such aqueous suspensions and Icr aqueous dispersions are also characteri2ed in that 

20 they may be issued from a mechanical r&or thermal reconcentration step subsequent 

to at least one step of dry and / or wet grinding without the use of dispersant and at low 

concentration in terms of dry matter (less than 40 % by dry weight), and optionally 

followed by an additional grinding step. 

25 Such aqueous suspensions and / or aqueous dispersions are also characterized in that 

they may contain more than 45 % in dry weight of calcium carbonate, preferably more 

than 65 % in dry weight, and most preferably more than 78 % by dry weight. 

Another object of the invention lies in aqueous formulations characterized in that they 

30 contain aqueous suspensions and / or dispersions of calcium carbonate according to the 

invention. 

Another object of the present invention is the thy calcium carbonate mineral pigment 

obtained after drying said aqueous suspensions and / or aqueous dispersions. 

35 
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Another object of the present invention is the use of said aqueous suspev4ions and / or 

aqueous dispersions and / or dry calcium carbonate mineral pigments, in paper 

manufacturing and / or paper and / or plastic coatings, as fillers for plastics or for 

aqueous paint compositions and the like. 

A last object of the present invention is paper, plastics and paints containing such 

aqueous diapersons and / or aqueous swpensioos and / or diy calcium carbonate 

mineral pigments. 

Further examples may help the skilled man in the art to better understand the invention 

10 according to the present Application, but should not be considers as limitative. 

a 
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EXAMPLES 

Note: 

5 

Al] "roo]cfieldTh1 viscosities" mentioned in the following text refer to Brookfield’ 

viscosities measured using equipment commercialized under the same time, at 100 

pin, with the use of modulus n’3. 

10 EXAMPLE I 

This example illustrates the use of a zirconium compound, in a process of 

manufacturing a calcium carbonate-containing slurry, without tile use of phosphate 

dispersants. 

15 More precisely, it illustrates the use of a xirconfum compound, in a process of 

manufacturing a calcium cathonate-containing slurry by dispersing calcium carbonate in 

water, and then upconcentrating, without the use of phosphate dispersants, 

Testn’ 1. 

20 

This test iflustrates the Invention. 

450 g of a calcium carbonate powder manufactured by OMYATH under the name 

h1i1]oarbTM 00 were suspended in 249 g of water, 

The suspension exhibited a solids content of 64 % (in dry weight of mineral matter) and 

25 a Brooklie]dTM viscosity equal to 1730 nmPa.s. 

After addition of 070 % (in dry weight of active additive by dry weight of mineral 

matter) ZinnelTM 1000, which is a potassium zirconium carbonate compound 

manufactured by MEL CHFMICALSTM, a stable suspension of calcium carbonate was 

obtained with a BrookfieldtM viscosity equal to 40 mpa,s. No acrylate polymer nor 

30 phosphate was used or was necessary for this viscosity reduction. 

The obtained suspension was then upeoncentrated by means of a laboratory evaporator, 

with further addition of 0.39 % (in dry weight of active additive by dry weight of 

mineral matter) ZirmeliM 1000. 

The final solids content was equal to 76.0% (in dry Weight of mineral matter) and the 

35 shiny exhibited a stable BrookfieldrM viscosity equal to 170 mpa.s, No acrylate 
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polymer nor phosphate was used or was necessary to reach this concentration of 76 % 

solids at this notably low viscosity. 

The above result demonstrates the dispersing action of AZC. 

EXAMPLE 2 

This example illustntes the use of a zirconium compound, in constainationi with 

10 potyacrylate-te dispersants, said polyacrylate-type dispersants being added before or 

S 
during the zirconium compound addition, in a process of manufacturing a calcium 

carbonate-containing shiny starting from a filter-cake or dry powder of calcium 

carbonate, and avoiding the use of phosphate to support the dispersants. 

More precisely, it relates to the use of a zirconium compound in combination with 

15 polyacrylate-type dispersants, in a process to disperse and in one case to –brther 

uconceritrate a calcium carbonate filter-cake or dry powder. 

Finally, it illustrates that the use of the process according to the invention produces a 

calcium carbonate dispersion with good stability in terms ofBrookfleldrM viscosity, and 

allows for a Suction in quantity of necessary polyacrylate dispersants at a the Lame 

20 souds content. 

For example 2 and forther examples, the Dissolved Organic Carbon (Doe) was of two 

dispersing agents representative of the prior an - sodium polyacrylate polymer and 

sodium polyacrylate / sodium moderate copolymer - were measured and were 

respectively equal to 14.6 % calculated on dry matter and II.? O/ calculated on dry 

25 nafter. 

These measurements were carried out using an apparatus commercialized by the firm 

DR LANGEThI under the name LCIC 386, The principle of the measurement is based 

upon a two -stage process, wherein the total inorganic carbon is first expelled with the 

help of  shaker, and the total organic carbon is then oxidized to carbon dioxide. 

30 The carbon dioxide passes through a membrane into an indicator cuvette where it 

causes a coloor change to occur, which is evaluated with a photometer. 

For example 2 and further examples, the Organic Cathon (DOC) was calculated for 

each test, hsed on the pure diviscrocam reference values mentioned hereabove. 

35 Test ,f2. 

r23 
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This teat illustrates the Prior art. 

A calcium cathonate filter cake (Norway base marble), with a solids content of 65 Va by 

dry weight of mineral matter, and with the following granulometric characteristics (as 

5 measured by SedigraphTM 5100): 

- amedium diameter equal to 0.63 

- 92 % by weight of the particles have a mean diameter lower than 2 .t in, 

- 71% by weight of the particles have a mean diameter ower than 

- 11 % by weight ofthe particles have a mean diameter lower than 0.2 pm, 

10 was dispersed using 0.70 % (in dry weight of active additives by dry weight of mineral 

� 
matter) of  sodium polcry1ate / sodium phosphate based dispersing agent, which is a 

blend of partially neutralized sodium polyacrylate (with a molecular weight Mw equal to 

12000 Dalton, measured by GPC) and sodium phosphates, produced by mixing 40 % 

sodium polyacrylate and 85 % solid phosphoric acid in a ratio 2:1 in respect to active 

15 dry weight of each additive 

The obtained suspension was then upconcentrated by means of  laboratory evaporator. 

The final solids content of the carbonate slurry was equal to 72.5 % by dry weight of 

mineral matter and the BrookfleldtM viscosity measured at 100 rpm was equal to 125 

mPa.s. The sodium polyacrylate content was equal to 0,47 0%, expressed in dry weight 

20 ofpol)mer by dry weight of mineral matter. 

The DOC value was equal to 0.10 %. 

Test   3. 

25 

This test illustrates the prior art. 

The same calcium carbonate filter cake used in test o 2, but at 70 0/o solids, was 

dispersed using 0,90 % sodium polyacrylate (with a molecular weight Mw equal to 

12000 Dalton, measured by UPC), active content based on dry weight of mineral 

30 matter. 

The obtained suspension had a BrookfieldrM viscosity measured at 100 rpm above 1000 

radius 

The 0°C value was equal to 0,26 %. 
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Test n 4. 

This test illustrates the prior art. 

A calcium carbonate filter cake (Vennont, based marble), with a solids content of 61 

5 % by dry weight of mineral matter, and with the following graimlometho characteristics 

(as measured by SedigraphrM 5100): 

- a medium diameterequal to 071 s 

- 90 % by weight ofthe particles have a mean diameter lower than 2it It, 

64 % by weight of the particles have a meal’ diameter lower than 1 FL m, 

10 - 7 %by weight of the particles have aman, diameter Iowa than 0.2 p an, 

was dispersed using 0.10 Ye (in dry weight of active additives by thy weight of mineral 

matter) of a sodium polyacrylate / sodium rationale copolymer (with a molecular 

weight M equal to 12000 Dalton, measured by CRC, and a moler ratio Of acrylic acid: 

maleic acid equal to 1 i 3), active content based on dry weight of mineral matter, and 

15 upconcentrated to 71 .1 % solids. 

The obtained suspension had a Brooliffediind viscosity measured at IW ’pm eqna] to 

230 mPas. 

The obtained suspension was brother upconcentxated to 73,1 Ye solids by adding an 

additional 0,2 % by weight of dry, pigment for a total addition of 0.9 % by weight of one 

20 same sodiurii polyacry2atc / sodium melainate copolymer. 

The obtained suspension had a BrookfieldTM viscosity measured at 100 rpm equal to 

260 mPa,s. 

A further upconcentration was not possible without using more than I % of the same 

organic. po])uner by dry weight of mineral matter. 

25 The DOe value was etlual to 0.37 

30 This test illustrates the prior art. 

1812 g of a calcium carbonate powder manufactured by OMYATH under the name 

HydrocarbTM 90-OG were suspended in 499 g of water. 

The suspension exhibited a solids content of 78,3 % (in dry weight of mineral matter) 

and a Broolthe1dTh viscosity equal to 605 mBa, 
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Test no 6. 

This test illustrates the invention. 

5 The same calcium carbonate filter cake used in test if 2 was dispersed using a 

combination of: 

- 026 04 of sodium polyacrylate (with a molecular weight Mc, equal to 12000 

Dalton, measured by OPC, as used in test 3), active content based on dry weight 

of mineral matter, 

10 - 0.258% in dry weight of active additive by dry weight of mineral matter, of an 

ammonhnnzirconium
 carbonate compound manufactured by MEL 

CHEMICALSIM in the name of BacoteTM 20. 

The obtained suspension was then upconcentrated by means of a labontory, evaporator. 

The lin& solids content of the carboaam shiny was equal to 75.5 % by dry weight of 

15 mineral matter, and the BrookfleldTM viscosity measured at 100 rpm was equal to 390 

mpa.s. Even at such a high slurry solids content, the sodium polyacrylate content could 

be reduced bynear?yone thud to only 0.26% aS COlD pared to test 3. 

The 0°C value was equal to 0.075 0/� This value is lower than the ones obtained for 

tests n' 2, 3 and 4: as such, the process according to the invention allows the skilled 

20 man in the art to sigthficantly reduce the DOG value, even at a comparable or higher 

solids content. 

S 
Test if 7. 

25 

This test iLlustrates the inntion. 

The same calcium carbonate filter cake used in test if 2 was dispersed using a 

combination of: 

- 0.26% of  sodium polyacrylate (with a molecular weight M equal to 12000 

30 Dalton, measured by (mG as used in test 3), active content based on dry weight 

of minerel matter 

0.28 % in dry weight of poaner by dry weight of mineral matter, of an 

potassium zirconium carbonate compound manufactured by MU 

CIIEMICALSTM in the time of ZirmeirM 1000. 

35 The obtained slurry was thenupconcentrated by the means of  laboratory evaporator. 
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The final solids content was equal to 72.6% by dry weight of mineral matter, and the 

BrookfieldlM viscosity measured at 100 rpm was equal to 460 mPa,s. 

The DOC value was equal to 0,075 %. This value is lower than the ones obtained for 

tests no 2, 3 and 4: as such the process according to the invention allows the skilled 

5 man in the art to significantly reduce the DOC value while using a different zircon 

compound as compared to test 

Test no 8. 

10 

This test illustrates the invention. 

40 The same calcium eathonate filter cake used in test no 2, adjusted to a solids content of 

53 % by dry weight of mineral matter, was dispersed using a combination of 

- 0.34 % sodium polyacrylate (with a molecular weight M. equal to 12000 

15 Dalton, measured by GPC, as used in test 3), active content based on dry 

- 0.52% in dry weight of polymer by dry weight of adverse matter, of   potassium 

zirconium carbonate compound manufactured by MEL CHEMICALSTM in the 

normal ZirmeITM 1000. 

The obtained slurry was then upconcentrated by the means of a laboratory evaporator. 

20 

The final solids content was equal to 74.1 % by dry weight of minerat matter, and the 

BrookfieldTM viscosity measured at 100 rpm was equal to 255 njBa.s. 

The above results demonstrate that it is possible to disperse calcium carbonate 

25 according to the invention, by using a zirconium compound in combination with a 

polyacrylate dispersant, thus avoiding the use of phosphate dispersant. 

Moreover, they demonstrate that it is possible to achieve a higher solids content relative 

to the prior art, and to maintain the stability of this obtained aqueous suspension in terms 

of BrookfieldTM viscosity. 

30 Finally, for a similar BroolcfieldlM viscosity and a higher solids content, the above 

results demonstrate that a process according to the invention allows the quantity of 

polyacrylate dispersants needed to be reduced. 

The DOC value was equal to 0.075 %. This value is lower than the ones obtained for 

tests no 2, 3 and 4: as such, the process according to the invention allows the skilled 

35 man in the art to significantly reduce the DOC value. 
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Tord  9 

This test illustrates the invention. 

5 The same calcium carbonate filter cake used in test no 2, adjusted to a solids content of 

20% by dry weight ofnitnjnlatttr, was dispersed using a combination of 

- 0.34% of a sodium polyacrylate (with a molecular weight M. equal to 12000 

Dalton, measured by GPC, as used in test 3), active content based on dry, 

- 0.52 % in dry weight of polymer by dry weight of mineral matter, of an 

10 potassium zirconium carbonate compound manufactured by MEL 

a 

CHEMICALSTM in the name of ZirmeITM 1000. 

W The obtained slurry was then upooncentrated by the means of a laboratory, evaporator. 

For the follou’ing solids contents, stable suspensions of calcium carbonate were 

obtained, exhibiting the following BrookfieldTM viscosities: 

15 - at 69.6 % solids content (in dry weight of mineral manor) a BrookfieldfM 

tisoosity of 395 nPa.s was obtained, 

- at 71.7 % solids content (in dry weight of mineral matter) a HsookücIdtM 

scosity of 480 mpa,s was obtained, 

- at 75.1 % solids content (in dry weight of mineral matter) a BrookfleldTh 

20 viseessiti, of 800 mPa.s was obtained. 

The above results demonstrate that a process using a zirconium compound according to 

the formation allows a calcium carbonate filter-cake of low solids content to be 

concentrated to a high solids content form. 

Furthermore, the obtained suspensions according to the ivventionremath stable in terms 

25 of BroOktkldrM viscosity. 

The DOC value was equal to 0.11 %. This value is lower than the ones obtained for 

tests no 2. 3 and 4: as such, the process according to the invention allows the skilled 

man in the art to significantly reduce the DOe value, 

30 Test no 10. 

This test illustrates the invention. 

To 19819 of the suspension of test 5,0.084% (in dry weight of active additive by dry 

weight of mineral matter) ZirmelTM 1000, which is a potassium zireonium carbonate 

35 compound rnanutisctured by MEL ClIEVliCALS7M, was added. 
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The suspension of calcium carbonate obtained exhibited a solids content of 79.3 % (in 

dry weight of mineral matter) and a BrookfiSTM viscosity of 255 mPae 

To 1636 g of the suspension of 3D, 0359% (in dry weight of active additive by dry 

weight of mineral matter) of ZinnelTM 1000, which is a potassium zirconium carbonate 

5 compound manufactured by MEL CHEMICALSTM, was added  

A very stable suspension of calcium carbonate was obtained with a solids content of 

78.3 % (in dry weight of mineral matter) and a BroOlcfieldTM viscosity o1215 mPas. 

10 

The above results demonstrate the dispersing action of AZC. 

EXAMPLES 

This example illustrates the use of a zirconium compound in a process of manufacturing 

15 a calcium carbonate-containing slurry. 

More precisely, it relates to the use of a zirconium compound in a process to grind a 

calcium carbonate. 

Finally, it illustrates that the use of a zirconium compound as grinding aid and a 

dispersing aid agent, according to the invention, produces a high solids ground calcium 

20 carbonate suspension with good stability in tems of BrookfieldTM viscosity. 

Test n' II. 

A calcium carbonate suspension of 56% in dry weight of mineral matter was ground in 

25 water, with the use of ZirmelTht 1000, which is a potassium zirconium carbonate 

compound manufactured by MEL CIIEMICALSTM. 

The granulometjy of the particles was than determined using a SedigraphrM MOO 

commercialized by MICROMERITICSTM, and as a function of the amount of the 

zirconium compound used. 

30 - when 0.38 % (by dry weight of mineral matter) of ZinneirM 1100 was used, 24 

Ye (in weight of mineral matter) of the particles had a mean diameter lower than 

I run, 

- when 0.69% (by dry weight of mineral matter) ofZirmelTM 1100 was used, 36 

% (in weight of mineral matter) of the particles had a mean diameter lower than 

35 lItin, 
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- when 1.28 % (by dry weight of mineral matter) of ZirmelTM 1100 was used, 50 

0/, (in weight of mineral matter) of the particles had a mean diameter lower than 

lpnz 

- when 3.80 % (by dry weight of mineral matter) of Zinneltra 1100 was used, 75 

5 % (in weight of mineral matter) of the particles had a mean diameter lower than 

I Lm. 

The above results demonstrate that a process according to the invention allows the 

skilled man in the art to grind calcium carbonate in water to a desired level of fineness 

without the use of phosphate or polyacrylate compounds. 

10 

EXAMPLE 4 

This example illustrates the use of a zirconium compound, in combination with 

15 polyacrylate-type dispersants, in a process of manufacturing a calcium carbonate-

containing slurry, while avoiding the use of phosphate to support the dispersants. 

More precisely, it relates to the use of a zirconium compound in combination with 

polyacrylate-type dispersants, in a process to disperse and upconcontrate calcium 

carbonate. 

20 Finally, it illustrat that the use of the process according to the invention produces a 

stable calcium carbonate dispersion in terms of BrookfieldTh viscosity, and allows the 

arnomit ofpolyacrylate dispersants needed for the viscosity to be reduced 

Test n° 12, 

25 

This test illustrates the prior art. 

I m3 of a 72,6 % solids slurry of culdmin carbonate with the Ibllowing granulometric 

characteristics (as measured by SedigraphTM 5100): 

- a medium diameter equal to 0,80 t 

30 - 88% by weight of the particles have a mean diameter lower than 2pm, 

- 61%bywetoftheparflhaveameandiametlowerthantm, 

- 8% by weight of the particles have amean diameter lower than 0.2 it in, 

was produced from an aqueous suspension of calcium carbonate with a solids content of 

IS.? % by dry weight of mineral matter by using 0.35 1’, (in dry weight of active 
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additives by dry weight of mineral matter) of a sodium polyacrylate / sodium phosphate 

Need dispersing agent whici, is a blend of partially neutralized sodium polyacrylate 

(with a molecular weight M. equal to 12000 Dalton, measured by CrC) and sodium 

phosphates, produced by mixing 40 % sodium polyacrylate and 85 % solid phosphoric 

5 acid in a ratio 2:1 in respect to active dry weight of each additive. 

The suspension was produced by thernutlupconcentratod by matrixof pilot evaporaloc 

The final solids content of the carbonate slw’y was equal to 72.6 % by dry weight of 

mineral matter, and the BrookfieldTM viscosity measured at 100 1pm was equal to 200 

mpa.s 

10 The DCC value was equal to 0,062%. 

The content of tri sodium phosphate (Ta3PO4) in the sample in respect to dry weight of 

0 mineral matter was 0.20 %. 

Testn 13. 

This test illustrates the prior art. 

I m3 of high solids slurry of calcium carbonate with the following granulomeiric 

characteristics (as measured by Sedigraph 5100): 

- a medium diameter equal to 0.61 p rn 

20 - 94 %by weight of the particles have a mean diameter lower than2 ELm, 

- 73 % by weight of the particles have a mean diameter lower than I 

- 14% by weight of the particles have a mean diameter lower than 0.2 p rn 

was produced from an aqueous suspension of calcium carbonate with a solids content of 

19,7 %  by dry weight of mineral matter using 0,68% (in dry weight of active additives 

25 by dry weight of mineral matter) of a sodium polyacrylate I sodium phosphate based 

dispersing agent, which is a blend of partially neutralized sodium polyacrylate (with 

molecular weight M, equal to 12’000 Dalton, measured by GPC) and sodium 

phosphates, produced by mixing 4) % sodium polyacrylate and 85 % solid phosphoric 

acid in a ratio 2 I in respect to active dry weight of each additive 

30 The suspension was produced by thermal upconcentrated in a pilot evaporator. 

The final solids content of the carbonate slurry was equal to 123 % by dry weight of 

mineral matter, and the BrookfieldTM viscosity measured at 100 rpm was equal to 248 

in? a. 5. 

The DCC value was equal to 0.125%. 
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The content of lxi sodium phosphate 4a3PO4) in the sample in respect to dry weight of 

mineral matter was 0.40 %. 

Test,? 14 

This test illusames the invention. 

I on’ of high solids slurry of calcium carbonate with the following granulometTic 

characteristics (as measured by SedigraphTh4 5100): 

- a medium diameter - to 0.86 pm, 

10 - 89%byweitofthepa,iicleshveameandiameterlowerthan2tm, 

- 59 %by weight oftheparticles have ameandiameterlowerthen tion, 

- 6 % byweightofthparticleshaveameandianeterlowerthan 0.2 pm, 

was produced fan an aqueous suspension of calcium carbonate with a solids content of 

22.0 % by dry weight of mineral matter using 0.22 % (in thy weight of active additives 

15 by dry weight of mineral matter) of a sodium polyacrylate (with amotecutar weight M 

equal to 12000 Dallon, measured by GPO) and 0.23 % of ZinnelTM 1000, which is a 

potassimnzirconimn carbonate; compound manuthetured by MEL CHEMICALS. 

The suspension was thermal npconcentrated by means of a pilot evaporator. 

. The final solids content of the carbonate slurry was equal to 71.2 % by thy weight of 

20 mineral matter, and the BrookfleldTM viscosity measured at 100 rpm was equal to 440 

mPa. s. 

The DUO value was equal to 0,062 %. The phosphate level in this example of the 

invention could be entirely eliminated compared to test n° 12. 

25 Test n0lS. 

This test illustrates the invention. 

In3 of a high solids sluny of column carbonate with the following main granulomettic 

characteristics (as measured by SedigraphrM 5100): 

30 - amediumdiameterequa1to0.69n, 

- 94%byweiitofthepathcleshaveamenndiameterlowerthan2tm, 

- 72%byweightofthepaxticlesbaveameandiameterlowerthan I Am, 

- 7%byweightofthepaiticleahaveamesndiameterlowerthan0.24m, 
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was produced from an aqueous suspension of calcium cathonate with a solids content of 

17.8% by dry weight of mineral matter using 028% (in dry weight of active additives 

by thy weight of mineral matter) of a sodhm polyacrylate (with a molecular weight Mw 

equal to 12000 Dalton, measured by UPC) and 026% of ZirmelrM 1000 which is a 

5 potaastum zirconium carbonate compound manufactured by MEL CI3EMICALSTM. 

The suspension was thermal upconcentrated by means of pilot evaporator. 

The final solids content of the carbonate slurry, was equal to 71.2% by dry weight of 

� 
mineral matter, and the BrookfeldrM viscosity measured at 100 1pm was equal to 840 

mpa.s. 

to 
After adding an additional 0.1 % of Zirmc1Th the BrookeldTM visilossity measured at 

100 rllni was equal to 420 mpa.s. 

The DOC value was equal to 0.081%. 

The phosphate level in this example of the invention was entirely eliminated compared 

IS tote3tn 13. 

By comp arisen who ttsn° 12 and 13, tesn° 14 and 15 derocnstnto  that the see of a 

ZIrconium compound, in combination with polyacrylate, according to the invention, 

produces a stable aqueous dispersions of calcium carbonate in terms of the Brookfield 

� 20 tscosit without the use of phosphate. 

EXAMPLES 

25 This example illustrates the use of a zirconium compound, in a process of 

manufacturing a calcium carbonate-containirLg slurry, without the use of phosphate 

dispersants by adding the zirconium compound directly to a filter-cake of calcium 

carbonate. 

In this example, the process according to the invention is also characterized in that a 

30 calclumcarbonate in dry fcrm is introduced during thestage of uloncentratiom 

Finally, this example also shows that a process according to the invention allows the 

skilled man in the art to disperse calcium carbonate in water in order to obtain a high 

solids content (higher than 70% in dry weight of mineral molter) and a good stability in 

terms of BrookfieldTM viscosity. 

r3-
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Train* 16. 

This test illustrates the invention. 

450 g of a calcium carbonate filter-cake with a solids content of 655 an (in dry weight 

5 of mineral matter) having the following main granulometric characteristics (as 

measured by SedigraphTh4 5100): 

- 98%byweightoftheparlic1eshaveameaxidiamejer1owerthon2m, 

- 77 %byweight of the particles have amean diameter lower than I tm, 

- 13.7 %byweightoftheparticleshave ameandiarneter lowerthonO.2 Lfl, 

10 and containing no other chemicals, were dispersed using 0.60% of ZiuneflM 1000, in 

dry weight of active additive by dry weight of mineral matter which is a potassium 

zirconium carbonate compound manufactured by MEL CHEK4ICALSThI, and lmeadin 

Further more 0.03% (in dry weight of active additive by thy weight of mineral matter) 

of a polyaaylate-based dispersant manufactured by COATEXIM under the time 

IS CoatexTM GXN was added while stirring. 

The obtained suspension was then upconcentrated by means of a laboratory evaporator, 

with a subsequent further addition of 0.10% (in dry weight of active additive by any 

weight of mineral matter) of BacoteTM 20, which is an ammonium zirconium carbonate 

compound manufactured by MEL CHEMICALS. 

20 The final solids content was equal to 71.0% (in dry weight of mineral matter) and the 

slurry was stable exhibiting a Drookfieldm viscosity equal to 210 mPa.s. 

The DOC value was equal to 0.009 %. This value is significantly lower than that 

obtained for test n 13 which illustrates the prior an: the process according to the 

invention allows the skilled man in the art to significantly reduce the amount of 

25 polycarboxylate-hased dispersants, thus reducing the DOC value. 

Testn° 17. 

This test illustrates the invention. 

30 967 g of a calcium carbonate filter-cake with a solids content of 65.5% having the 

following main granulomettic characteristics (as measured by Sedigraph 5100): 

- 98%byweightofthepathcleshaveameandiameterlowerthan2sm, 

- 77%byweigbtoftheparticleshaveaneandiameterlowerthanlprn. 

- 13.7% by weight ofthe particles have a mean diameter lowerthan 0.2 pm, 
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and containing no other chemicals, was fluidised by adding 0.60% of Bacote 20 (in dry 

weight of active additive by dry weight of mineral matter), which is on onimonia 

zirconium carbonate compound manufactured by MEL CHEMICALSTM, and kneading 

Further 0.03 % of Coatex GXN (in dry weight of active additive by thy weight of 

5 mineral matter), which is a polyaczylate-based dispersant manufactured by COATEX’ 

under the name CoaIexTM 0Th, was added while stirring. 

The suspension exhibited a solids content of 65.0% (in dry weight of mineral matter) 

and 
was than upeoncentraled by adding the some calcium carbonate in the form of a 

Troy dried powder until a solids content of 11.2% was achieved. 

10 After the addition of aoO % (in dry weight of active additive by dry weight of mineral 

mailer) of BacotelM 20 and 0.03 % (in dry weight of active additive by dry weight of 

mineral matter) of CoatexiM GXN, a stable suspension of calcium caitonate was 

obtained with a BroolcfteldTM viscosity equal to 280 mPa.s. 

The MC value was equal to 0.009 %. This value is significantly lower than that 

15 obtained for test a° 13 illustrating the prior art: the process according to the invention 

allows the skilled man in the art to significantly reduce the amount of polycarboxylate-

based dissperatents, thus reducing the DeC value. 

Test n° IS, 

� 20 

This test illustrates the invention. 

964 g of a calcium carbonate filter-cake with a solids content of 65.5 % having the 

following main gramilometnc tharacteristics (as measured by SedigraphlM 5100): 

- 98%byweghtofthepazticleshaveameandiameterlowerthan2llm. 

25 - 77%byweiitofthepanicIeshaveameandiameter1owex6an1jsm, 

- 13.7% by weight of the particles have amean diameter lower than 0,2 It in, 

and containing no other chemicals, was fluidised by adding a blend of 0.30 % of 
Bacotemi 20 (in dry weight of active additive by dry weight of mineral matter), which is 

an ammonia zirconium carbonate compound manufactured by MEL CI3EMICALSIM, 

30 and 0.30% of ZirmelrM 1000 (in dry weight ofactive additive hydryweight of mineral 

matter) which is a potassium zirconium carbonate compound manufactured by MEL 

CHEMICALSTM, and kneading. 

Further more 0.03 % of Coatex’ GXN (in dry weight of active additive by dry weight 

of mineral matter) was added while stirring. The suspension exhibited a solids content 
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of 653% (in dry weight of mineral matter) and was then iipconceutrated by adding the 

same calcium carbonate in the form of a spray dried powder and in the presence of 0.03 

% of Coatexm GXN (in dry weight of active additive by dry weight of ininoral matter) 

intil a solids content of 71.0% was achieved. 

The DOC value was equal to 0,009%. 

After the addition of a blend of 0.30 % of Badrdoe 20, and 0.3% of Zirnith’ 1000, 

which is a Potassium zirconium carbonate compound manufactured by MEL 

$ 
CSEMICALSThI. and 0.03 % of CoatextM GXN, in dry weight of active additive by 

dry weight of added spray dried mineral powder, and adjusting the pH to 10 by the 

ID means of a solution of potassium hydroxide, a stable suspension of calcium carbonate 

was obtained with a BmokfieldTh’ Scosity equal to 173mPa.s. 

The DOC value won equal to 0.017%. These DOC values are significantly lower than 

that obtained for test no 13 which illustrates the prior art: the process accordinz to the 

invention allows the skilled man in the art to significantly reduce the amount of 

IS polycarboxylate-based dispersants, thus reducing the DOC value. 

Furthermore, tests n° 16 to 18 clearly demonstrate that the process according to the 

invention allows to manufacture a stable calcium camonate-containing slurry, without 

Sthe use ofphohate dispersants, by adding the zirconium compound directly to a filter-

20 cake of calcium carbonate, then upconcentrating. and then adding calcium carbonate in 

a dry form. 

EXAMPLE 6 
25 

This eantp1e illustrates the use of calcium cathonate-containing shiny containing one 

or more zirconium compounds, and manufactured using the process according to the 

invention, in the production of coating colours which are further used to coat paper. 

This example also illustrates papers according to the invention, having some of their 

30 optical properties enhanced by the use of a calcium carbonate-containing slurry 

containing one or more zirconium compounds according tote invention. 

In this example, paper coating compositions were formulated, using various calcium 

carbonate slurries representing the prior on, and other representing the invention. 
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The composition of each coating colour was the following (expressed in terms of parts 

by weight of dry products): 

Calcium carbonate-containing slurry 

(calcium carbonate manufactured by OMYA"9: 80 

5 HydraglossM 90 

(clay from H1JBER) 20 

Coatex’ GXN 

(dispersmt ruaTiufacutrod by COATB)U): 0.1 

DOWTh Latex 966 

10 (latex binder manufactured by DOWrn CHEMICALS): Ii 

CMC FinnfixTM 10 

(carboxmethy1cellulose manufactured by METSA SERLA1: 0.5 

PVAMowiOP’6-98 

(pol)Mnylalcohol manufactured by CLARJANPM): 0.4 

15 BlancophorTh? 

(optical brightener mnufacthred by CTBATm)  0.6 

The coating colours were compared following doubled-sided single coatings on a 

58 gIn2 wood-free base paper at a coater speed of 1’200 mInt; applied coat weights 

20 werellOand12.5g/m. 

The papers were calumniated at line loads of 250 and 270 kNIm at a temperature of 

I 80°C ijsing aVoithTM Sulzer Supercalender with 11 Nips. 

P41 

L!J 

In all cases, opacity, was measured using an FlepbrolM 3000 according to DIN 53146 

TeArp 29. 

This test illustrates the prior art and uses the calcium carbonate suspension obtained for 

test no 12. 

The measured opacity following caleadaring at 250 Who and normalised to 83 Win2 

was equal to 88.0%, 

The measured opacity thilowing calendaring at 270 kN/m and normalised to 83 g1m2 

35 was equal to 87.8 %. 
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Test no 20. 

This tost illustrates the poor art and uses the calcium carbonate suspension obtained for 

teat do 13. 

The measured opacity following calculating at 250 kN/jn and nonnalisedlo 83 WIn2 

was equal to 88.0% 

The measured opacity following calendaring at 270 lcN/ra and nomialised to 83 9/m2 

10 was equal to8l.6%. 

Tn2t, 

This test illustrates the invention and uses the calcium carbonate suspension obtained 

15 for testTft4. 

n i t’ � n.ln’ 

20 The measured opacity following calendaring at 270 kN/nl and normalised to 83 Win2 

was equal to 88.2 

25 

30 

The above results indicate that paper containing aqueous dispersions according to the 

invention show equal to slightly improved opacity values. 

This test illusiantag the invention and uses the calcium cathonate suspension obtained 

for out if is. 

The measured opacity following calendaring at 250 <N/rn and noimalised to 83 g/m2 

was equal to 88.3 

The measured opacity following calendaring at 270 kN/rn and normalised to 83 g/m2 

35 was equal to 87.8 %. 
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CLAIMS 

1 -Process ofmanufacvaring a calcium carbonate-containing slurry characterized in that 

said calcium carbonate-containing slurry is prepared by addition of one or more 

5 zirconium compounds, and possibly with one or more further phosphate-free additives 

acting as dispersing and / or grinding aid agents. 

4 2- Process according to claim 1, characterized in that it is a grinding process, wherein: 

10 calcium carbonate in a thy form and I or in the form of an aqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake is added 

to an aqueous SLl1ens on and / or an aqueous emulsion and I or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is ground, possibly with one or more further phosphate-free 

15 additives acting as dispersing and/ or grinding aid agents 

Or 

one or more zirconium compounds in a dry form and / or in the fern of an 

aqueous suspension and / or of an aqueous emulsion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

20 aqueous filtercalce of calcium carbonate, and the resulting composition is 

ground, possibly with one or more further phosphate-free additives acting as 

dispersing and / or grinding aid agents. 

Process according to claim I, characterized in that it is a dispersing process, 

25 wherein: 

calcium carbonate ina dry foxm and /orin the force ofanaqueous 

dispersion or of an aqueous suspension or of an aqueous filtercake, is added 

to an aqueous suspension and I or an aqueous emulsion and / or an aqueous 

30 solution containing one or morn zfttothum compounds, and the resulting 

composition is dispersed, possibly with one or more ftgther phosphate-free 

additives acting as dispersing and / or grinding aid agents 

or 

one or more zirconium compounds in a day form and/ or in the tbrm of an 

35 aqueous suspension and / or of an aqueous emulsion and I or of an aqueous 
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solution, is added to an aqueous dispersion or an aqueous suspension or an 

aqueous fihtercake of calcium carbonatt S the resulting composition is 

dispersed, possibly with one or more fiirtha pho phato-frec additives acting 

as dispensing and/ or grinding aid agents. 

5 

4 - Process according to claim I, thoracteri2ed in that it is a concentrating process 

Whatever. 

S 
calciwn carbovatc in a thy form and / or in lie form of an aqueous 

10 dispersion or of an aqueous suspension or of an aqueous fihtercake, is added 

to an aqueous suspension and / or an aqueous emulsion and / or an aqueous 

solution containing one or more zirconium compounds, and the resulting 

composition is concenfrated possibly with one or more firThet phosphate-

free additives acting as dispersing and, orJifl aid agebis 

Is or 

one or more zirconium compounds in a dry –brm and I or in the form of an 

aqueous suspension and I or of an aqueous emulgion and / or of an aqueous 

solution, is added to an aqueous dispersion or an aqueous suspension or an 

Saqueous filtercake of calcium carbonate, and the resulting composition is 

20 concentrated, possibly with one or more further phosphate-free additives 

acting as dispersing and I or grinding aid agents. 

S - Process according to claim 1, characterized in that it is a dL,persiag process, 

25 wherein: 

calcium carbonate in the fienn of a pigment cake selected among from a 

filter-cake and / or a ceutTige cake Ara  l/ or a cake obtained by a process of 

eheotro-concentration, said cake preferably ha*g a moisture content above 

30 20% by dry weight of mineral matter, is added to an aqueous suq,czision 

and / or an aqueous ezrnæsiou conthThthg one or more zirconium compounds, 

and the resulting composition is dispersed possibly with one or more brother 

phosphate-free additives acting as dispersing and / or grinding aid agents 

or 
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as 

one or more zirconium compounds in a thy form and / or in the form of an 

aqueous suspension and / or of an aqueous emulsion, is mixed with a 

pigment cake selected among from a filter-cake and / or a cenfriThge cake 

and / or a cake obtained by a process of electra-concentration, said coke 

5 preferably hang a moisture content above 20% by thy, weight of mineral 

matter, and the resulting composition is fixed possibly with one or more 

further phohate-free additives acting as dispersing and / or grinding aid 

agents. 

10 6 - Process according to any claims I to 5, th&acterized in that the zirconium 

compound is ainmonium zirconium carbonate or potassiwn zirconium carbonate, or 

mixtures thereof. 

7 -  Process according to any claims I to 6, characterized in that the zirconium 

IS compound is supplied in the form of an aqueous solution and / or of an aqueous 

suspension and / or of an auemJs emulsion, containing from 0.01 % to 10% by thy 

weight of zirconium compound, more preferably from 0.03% to 5 % by dry weight of 

zirconium compound. 

20 8 - Process according to any claims I to 7, characterized in that the aqueous 

suspensions and / or aqueous dispersions containing calcium carbonate are issued from 

a mechanical and / or thermal concentration step subsequent to at least one step of dry 

and / ort grinding Mahood the use of dispersant and at low concentration in terms of 

&y matter (lea than 40 % by dry weight), and optionally followed by an additional 

25 grinding step. 

9 - Aqueous suspensions and / or aqueous dispersions of calcium carbonate 

characterized in that they are obtained through the process according to any claims I to 

30 

10 -Aqueous suspensions and / or aqueous dispersions of calcium carbonate according 

to chain 9, characterized in the they coutain mom than45%by dry weight of calcium 

carbonate, preferably more than 65 % by thy weight of calcium cs.rbonat; and most 

preferably more than 78% by dry weight of calcium carbonate. 

35 
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11 - Aqueous suspansions and) or a4TIOOUS thspersions of calcium carbonate according; 

to any claims 9 or 10, characterized in that they contain one or more zirconium 

compounds, and possibly one or more further phosphate-free additives acting as 

dispersing and for grinding and agents. 

12 - Aqueous suspensions and / or aqueous dispersions of calcium carbonate according 

to any claims 9 to 11 characterized in that the zirconium compound is ammoniiitii 

zirconium carbonate or potassium zirconium carbonate, or mixtures thereof 

10 13 - Process to obtain a dry calcium carbonate mineral pigment, characterized by 

drying aqueous suspensions and / or aqueous dispersions of calcium carbonate 

accordingtoany claims 9to 12. 

14� Dry calcium carbonate mineral pigment characterized in that it is obtained by the 

15 procs according to claim 13. 

15 - Use of aqueous suspensions and / or aqueous dispersions of calcium carbonate 

according to any claims 9 to 12, and I or of dry calcium carbonate mineral pigments 

according to claim 14, in paper manufacturing and I or paper and / or plastic coatings, as 

20 fillers ær plastics or for aqueous pain composilions. 

16 - Pap", plastics and paints containing aqueons dispersions and / or aqueous 

suspensions of calcium carbonate according to any claims 9 to 12, and / or containing 

&y calcium carbonate mineral pigments according to claim 14. 

25 
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PROCESO PAPA DISPERSAR yf U MOLER Y/O CUNCEWYRAR CARBONAIt) 

CALCICO EN UN MEDIO ACUOSO USANDO tUNA SOLUCION ACUOSA CON 

COMPUESTOS DE CIRCONIO 

La presente invencion tione como objeto proporcionar an proceso pan iübricar una 

suspension acuosa can carbonato calcico, preparandose dicha suspension acuosa con 

carbonato cª!cico anadiendo uno o mÆs compuestos de circonio y posiblemente usa o 

SSs aditivos sin fosfato Ss como agentes potenciadores de la dispersiOn yio 

10 molienda. 

En mm reajizacion en particular, este process so cancteriza por tratarse do Un proceso 

do mezc!ado durante ci cnn!: 

se anade carbonato calcico en seca y/o on forma de dispersion acuosa ode 

is suspension acuosa ode torte filtro prensa a una suspension acuosa y/o ma 

emulsion acuosa y/o una solucion acuosa quo cantenga UflO a mÆs 

compaestos de circonjo. Posteriornente, so mezcla ci campuesto 

resultante, posiblemente con uno o nas aditivos sin fosfato nâs que actOan 

como agentes potenciadores de la dispersiOn y/o dc is molienda; 

4 20 0 

mo o mas conpuestos de circonjo en seco y/o on forma de suspension 

acuosa y/o ic emulsion aduosa yin do soluciOn acuosa Se anaden a mm 

dispersion acuosa o a una suspension acuosa o a una torta fi!fro do prensa 

de carbonato caicico. Pasterionneute, se mezeta et compuesto resuttante, 

25 posiblemente con uno 0 mÆs aditivos sin fasfato mÆs que actüan como 

agentes potenciadores de Is dispersion y/o de la molienda. 

En otia realizacion, este proceso so cancteriza par 5cr on proceso do molienda on ci 

Coal: 

30 se aa6e carboiato calcico en seca yJo en forma Ac dispersion acuosa o Ac 

suspension actIon o de torus filtro prensa a una suspension action y/o ana 

emulsion action yio una solucion acuosa que contiene ano 0 mÆs 

compuestos de circonio. Posteriarmente, se muck ci compuesto resultante, 

posiblemente can mo a mÆs aditivos sin fosfato mas quo acthan coma 

35 agentes potenciadores do la dispersiOn y/o do in molienda; 

i1Op. 



o bien, 

uno 0 mas compuestos do circonjo en seco y/o on fornia do suspension 

acuosa ybo do emulsion acuosa y/o de solution acuosa so anaden a ma 

dispersion acuosa o a una suspension acuosa a a mm tom filt’o do prensa 

5 do carbonato calcico, Postoriarmonte, Se muck el compuesto resultante, 

pasiblemente con uno a mAs adjtivos sin foslato mÆs quo actuan como 

agentes potenciadares do Is dispersion y/o do to moiienda, 

En cira reahzation un parlcjiar, este proceso so caracteriza por set ml proceso do 

10 dispersion on el cual: 

so aflade carbonato calcieo en seco y/o en forma de dispersion acuosa o do 

suspension acuosa ode torta filtro prensa a ma suspension acuosa y/o una 

emulsion acuosa y/o ma soluciOn acuosa one contiene uno 0 mÆs 

compuestos; do circanio. Posteriormento, so dispersa el compuesto 

15 resultant; posiblomonte con uno o moo aditivos sin fosfato inÆs quo action 

como agentes potonciadores do la dispersion y/c do Is molienda; 

0 bion, 

uno o mÆs compuestos do circonio on seco y/o en forna de suspension 

acuosa y/o do emulsion acuosa y/o do solution acuosa Sc afiaderi a una 

20 dispersion acuosa o a una suspension acuosa o a ma torta filtro de prensa 

do carbonato calcico. Posteriomiente so dispersa el compuesto resultant; 

posibemente con uno 0 mÆs ndtios sin fosfato rots quo actüan camo 

agentes potenciadores do to dispersion ybo do Is molienda. 

25 En otra realizaciOn, este proceso so caracteriza por 5cr un proceso do concentraciOn en 

el cual: 

so miade carbonato calcico on seco ylo on fonna do dispersion acuosa 0 do 

suspension acuosa o do torta filtro prensa a una suspension acuosa y/o una 

emulsion acuosa y/o ma solucion acuosa que contiene uno 0 tons 

30 compuestos do circonia. Posteriormeote so conceritra ci compuesto 

rosultante, posiblenento con uno o mAs aditivos sin fosfato mÆs quo actOan 

como agentes potenciadores do to dispersion y/o do Ia molienda; 

0 hien, 

uno 0 mas compuestos do cir000io on seco y/o en forma do suspension 

35 acuosa ybo de emulsion acuosa y/o do solution acuosa Sc aader a una 



dispersion acuosa o a mm suspension aduosa o a una torta filtro do prensa 

do carbonato cÆ]cico. Posteriormente, so concentra ci commando resultante, 

posiblemente con one o nÆs aditivos sin fostato cam quo action como 

agentes potenciadores do In dispersion y/o do Ia molienda. 

5 

En aim realizaciOn an particular, oste proceso so caracteriza nor ser an proceso do 

dispersiOn an ci cual: 

so made carbonato calcico on foni,a do torta do pigmento, come ma term � 

do filt,o prensa y/o una torla centrifugada y/o ma tons obtenida nediante 

10 an proceso do electroconcent’aciOn, teniendo dicha torta preferiblemente 

an contenido de agua par peso an seen do sustancias minerales superior a! 

20 % a una suspension acuosa y/o a ma emulsion acuosa y/o a una 

solutiOn, acuosa que conticne uno 0 flu conpuestos de circonio. 

Posteriormente, so dispersa Ia composiciOn resultante, posiblemente con 

IS uno a arms aditivos sin fosfato ms que actUan como agentes potenciadores 

do Is dispersion y/o do Is  molienda; 

0 bien, 

so anade uno o mÆs compuostos do circonio on seco y/o en forma do 

suspensiOn acuosa y/o do enulsiOn acuosa y/o de soluciOn acuosa a una 

20 tuna do pigmento cono una torta do filtro prensa y/o one tons, centrihagada 

y/o ma torta obtenida medium an proceso do electroconcentraciOn, 

teniendo dicha tons  preferibiemonte an contenido do agua par peso en seco 

do sustancias minenles superior al 20 %. Posterionnente, so mezcla Is 

composicksn resultante, posiblenente con uno 0 mas aditivos sin fosfatos 

25 miss quo acttan corm agentes potenciadores do is dispersion y/o do is 

molienda, 

One, objeto do Is invenciOn as proporcionar on proceso para fabricar una suspensiOn 

acuosa de viscosidad estable y/o una dispersion acuosa do caibonato cÆlcico sin utilizar 

30 dispersantes con fosfato conocidos, dado que so sospecha quo contaminan ci 

modioambiertto. 

Tainbi&n Os an objeto do Is  presente invenciOn proporcionar on proceso para fabricar 

una suspension acuosa do viscosidad estable y/o una dispersion acuosa do carbonato 

35 caicico an Is que so reduce Is cantidad do policarboxilatos, como poliacnilatos 



maleatos yin sus combinaciones, cuando Sc utilizan come dispersarites, dado que Se 

obtienen a partir do prodactos petroquimicos que contribuyen a aumentar ci ocarbono 

organico total>, (COT) do Ia atmdsfera y ci <carbono orgÆnico disuelto" (COD) del 

agua, El Protocolo do Kioto, fimiado ci II do diciembre de 1997, promueve ci respect 

por ci medloambiente mediante la estabilizacion y Is  reducciOn de Ins gases con efecto 

invernadero, a atonuación del cambia climatico y Is pronociôn del desarrollo 

sostenibie. El Protocolo do More, reconoce In vital importancia de controlar y reducir 

las enisiones de gases con efecto invernadero quo actualmente so generan 

Sprincipalmente en to industria y el transports, asimismo, reconoce las distintas 

10 oportilnidades quo se pueden aprovechar en In agricultura y a silvicuitura mediante la 

niejora ic los yacinientos do carbono y con mm mejor gestiôn do las reservas do 

carbono. 

TambiØn es an objeto tie la inverica6er proporcionar on protean part, fabricar una 

IS suspension acuosa de viscosidad estable y/o twa dispersion acuosa do carbonato 

cIcico que puede presentar an alto contenido an soiidos do mÆs del 45 % pot peso en 

seco de sustancias minerales, posiblemente mÆs del 65 % por peso en seco do 

sustancias ninerales, y posiblemente mÆs del 78°/i por peso en seco do sustancias 

minenles, 0 que pueda permitir producir aria suspensiOn acuosa qua contents  

20 carbonato calcico desde un paso do reconcentraciOn tdrmica y/o necanica hasta al 

menos an paw tie molido en seen y/c, en humedo sin utilizar dispersantc y una 

concentzacion baja do sustancias secas (manes del 40 % par peso an seco do sustancias 

reinstates), y opcionalmente seguido por ml nuevo paso de molido, que Se contentions 

hasta conseguir not, forma con an alto contenido en soiidos do nØs del 45 % por peso 

25 en seco de sustancias minerales, posiblemente mÆs del 65 % per peso en seco de 

sustancias minerales, y posiblemente mªs del 78 % por peso en seco do sustancias 

inmerales. 

Tambien es in objeto do In presents invcnción proporcionar an pr000so para fabricar 

30 tales dispersionos acuosas y/o suspensiones acuosas estables do carbonato cÆlcico, 

posiblemente en um forma con alto contenido in sOlidos, manteniendo 0 aumentando 

tales dispersiones y/o saspensiones acuosas las propiedades Options, cspeciainente 

manteniendo y/c, aunentando Ia opacidad y/o el coeficiente tie dispersion del producto 

terminado, al usarse en tales formulaciones de usuario final. 



Las suspensiones; acuosas y/o las dispersiones acuosas asI obteriidas son tambiØn on 

objeto de Ia presdnte invention. 

Otro objoto do In presonte invenciOn es of pigmento mineral do carbonato caicico seco 

S obtenido tras ci socado de diehas suspensiones acuosas y/o dispersionos acuosas. 

One objto do Is  presente iovenci011 es ci ’so do dichas suspensiones acuosas y/o 

dispersiones acuosas y/o pigmentos minerales do carbonato thlcko seen para a 

Sfabrivaciôn  do papel Yon ostucados de papel y10 revestimientos do plastico coma cwgm 

10 lama piÆsticos 0 para compuestos de pinturas acuosas y simijares. 

El Uttimo abjeto do Ia presents inventiOn son ci papel, los plasticos y las pinturas quo 

contengan dichas dispersiones acuosas y/o suspensiones acuosas y/c pigmentas 

ninerales de carbonato calcico. 

En Ia actualidad, so utilizan suspensiones acuosas y/o dispersiones acuosas yb 

pigmentos minerales con carbonato calcico en 50cc, de sustancias minerales pan 

diversas aplicacionos y, espocialmente cuando contienon carbonato cicico come 

material particulado inorgÆnico, se utilizan a monuda para producir composiciones qud 

20 contienen pigmentos 0 reilenos quo a so vez maiden utiiizarse pan Is fabricacion de 

papel yon pan revestimientos de plastico y10 papel, coma carga pam plÆsticos, en 

composiciones pan piutwas 
cit base atuosa y Snijares. 

Para monomer estable is viscosidad do tales suspensiones asi como eviler fenomenos 

25 10 doseables come Is agregaciOn a floculaciOn a la sedimentatiOn aureate Is  

fabricaciori, ci transporte 0 el aimacenamiento do in suspension, todo expense en la 

inateria sabe quo es necesario obtener suspensiones acuosas ybo dispersiones acuosas 

do mateSl particulado usando agonies potenciadores de a dispersion y/o de la 

molienda. Asinismo, so safe qua Is oloccion do tales agonies potonciadoros do Is 

30 dispersion y/o de Is molienda podran influir sobre alguna do Ins propiedades tipicas de 

los productos finales olaborados a partly do estas suspensiones; per ojompto, on ci case 

do las lamiulacionos do esnacado de papel, papel o matures tori base acuosa, el ostado 

do Is tdcnica inctuyo documentos sabre agentos dispersantes quo mejoran [as 

propiedades Opticas do los productos finales, coma Is opacidad, ci satinada y cI 

35 coeficiente de dispersion. 



Las patentes US 5 043 017 y Us 5 156 719 so refieren a carbonate calcico finamente 

dividido one so estabiliza on acido medianto an agente quolante del caleb, ima base 

conjugada, come polifosfatos, y on £kcido dØbil, siendo esto ultimo preferiblemente 

$ acido fosforico, y an pr000so Pam obtener tal carbonato calcico y on patted quo 

contenga cliche carbonate cÆlcico. 

Estas sojuciones no satisfacen We nuovas necesidades del oxporto en Ia natoria on to 

quo so refiere a no utilizar dotenninados productos quinicos quo ahora so consideran 

10 potenciales contaminantes de las aguas residuajes y de proceso espocialmente los 

compuestos do fosfato. De hecho, los productos qulmicos one contienen fosfatos coda 

vol son objoto do WAS rostricciones. Durantc In primavera do 2003, to Union Europea 

firma tin Protocolo sobre registro de omisiones y transferencia de contamioantes. El 7 

do octubre do 2004, Is  Comisian Europea adoptO ma, propuesta do regulacion sobro Jos 

5 futures roquisitos de notificaciOn: COM (2004) 634. En el anexo ’do osta propuosta so 

enumeran [as jnstalaciones y actividades industrialos one so estan estudiando: Ia 

industria mineral so n000iona en Is pÆgina 25 (minoria subterranoa y oporaciones 

relacioriadas, minoria a cielo abierto). En ci Anexo II so incluye unit lista de 90 

productos one so estÆn estudiando. on Is pÆgina 28 Se menoiooa el total do fosforo. 

4 20 Teniendo en cuenta In anterior, dodo quo so refioron al use  do losfatos y especialmente 

do acid0 fosfOrico, las soluciones antoriores no puodon 5cr consideradas come 

relevances, eficaces ni ütilos por los expertos en Ia materia. 

Los oxportos on Ja materia connote desde hace tactics quo otra soluciOn para obtener 

25 susponsionos eatables do sustancias minerales es utilizar homopolimeros acrilicos yb 

copolimeros acrilicos con otros monômeros solublos en agua. Las patentes FR 

2 603 042, EP 0 IOU 947, EP 0127 388, EP 0 129 329, EP 0 542 644 so rofioron al use 

do tales polimeros quo presentan pesos moleculares bajos pan este propOsito. Aunque 

estos distintos tipos de agentes dispersantos pormiten obtener suspensionos acuosas do 

30 sustancia mineral finanente divididaque seestabilizanconelPonape, no pormiten Ia 

0 redisporsion do Ia sustancia mrneraLn agua, especialmonto on 

el case del carbonate cÆ!cico, cuando Se elaborate nediante on paso do reconcentraciOn 

tØrmica y/o mocanica precedido do un molido on soon y/o on hÆnodo sin utilizar 

dispersanto y con ma baja concentration de materia seGa (<40 % par peso on seco), 

35 opelonalmento seguido do on nuovo paso do molido. Tales carbonatos cÆlcicos molidos 



do bajo contenido en sdlidos, molidos on one suspensiOn acuosa usandocuaiqaier 

.aente_potenciador do Is dispersion y/o do In molienda, resultandiflcilesdedisporsar 
.. ......... 

pan fomiar susponsiones con an alto conthnidô ch sO.ti4o. 

5 Ante este problem, ci expense en In materia conoce In patente wool 48093 snare In 

seleccion do honopolimeros one acido acrilico y/o copolimoros solubles en agua do 

acido acrilico con an peso molecular alto (correspondionte a ones indices do 

viscosidad citure 008 y 0.80). Se propose otra soiucion on a B? 0 850 685, no coal 

defiende el use do an copolimero hidrasoluble do Æcido acrilico y acido maloico con 

10 una proporciOn determinada y de acuerdo Con determrnado new mokcar. 

No obscene, los polimeros y copolImeros antemencionados so obtienen a partir its 

productos petroquimicos quo so sabe one contribuyen a on atmiento no deseabie do 

COT on a atmOsfora y do COD en ci ague, asf come quo no cumplen con los requisites 

IS del Protocolo do Kioto, ml y como so ha mencionado previamente on Ia presente. 

Asimismo, on ninguno do estos documentos so habia sabre Is influencia del agentk 
disporsante utilizado sobro Into propiodades finales do las formulaciones acuosas quil 

continence usia suspension do sustancia mineral obtenida do acuerdo con tales 

20 invoncioncs y, mÆs on concreto, ninguna se rofiero a is Cosine mejora do las: 

propiedades opticas de las pinturas, papel o estucados do papel fabricados ciikf 

suspensiones; por ci cont’ario, Ia presente invenciOn 1° pornito a los expertos en la 

inateria satisfacer las nocesidades del usuario final an to qua respecta a mantºner d 

mejorar las propiedades options do los productos finales. 

25 

AdemÆs, tat 
y 

come so dostacara an Ia presence Solicited, el proceso de acuerdo con Ia 

invonción tactician permite roducir Ia cantidad do disporsantos de policarboxilato para-

able net detenuinada viscosidad de BrookfieldTM cuando se tttiiiza en combinacian con 

el ..compuesto do circonio. Cuando so utiliza on combinacion can dispersantes do 

30 

- 

poliacrilato, at uso Is compuostos dc chronic do acuerdo con Ia invonción ofreco ones - 

excelentes resultados on tm,inos do ostabilidad 
y 

contenido en solidos do las 

suspensionos de carbonate cAlcico redispersadas, resultando soiiprendentenente 

equivalentes o incluso mejores qua as obtenidas do acuerdo con las patentes wo UI 

48093 
y 

B? 0 850 685, ademÆs do reducir el DOC 
y 

Ia emisiOn de COz fOsil al 



descomponerse el dispersante si Se compare con In suspensiones obtonidas do acuerdo 

con In paterites antcmencionada& 

Par consiguiente, ci problema tdcuico quo debe resoiverse puede resumirse do to 

5 siguiente manera: 

Debido a In regulacionos mas rostrictivas, In e,pertos en la materia deben ovitar 

estrictamento el no de fosfato y deberan reducir Ia cantidad do policarboxilato 

nccesario para obtenor doterminado grado do dispersion en suspensiones acuosas Yin 

10 dispersiones a000sas do sustancia mineral. Ademas, debera desarrollar ii,, proceso pam 

concentric Is sustancia mineral. Dc acuordo con dichas regulaciones, tambidn debera 

desarrol)ar on proceso para redispersar el carbonato câkico emitido durante el paso tie 

reconcentraciOn mecÆnica y/o tØmlica tras al menos on Paso do molido en sew y/o en 

humedo sin utilizar dbpersante y con una baja concentxaciOn de materia seca por 

15 àltimo, dcbera satisfacer  In necesidades do] usuario final y mantener 0 mejorar algmia 

de In propiedades do los productos terminados, como par ejemplo la opacidad 

Ante In necesidad do solucionar este problema tdcnico, Se ha conseguido desarrollar an 

nuevo proceso do fabrication de tal saspeisin atuosa do carbonato C&tO. 

S 20 

Este proceso consiste en fabricar una suspensiOn acuosa con carbonato calcico, 

preparªndose dicha suspensiOn acuosa con carbonato calcico anadiendo are 0 mÆs 

compuestos do circonio y posiblemente uno o mis aditivos sin fosfato mn como 

agentes potenciadores do to dispersion y/o molienda. 

25 

En una realizacion en particular, este proceso se caracteriza per tratarse do an process 

do mezclado durante el coal: 

Se aado carbonato cakico en seco y/o en forma do dispersion action o de 

suspension acuosa ode torta filtro pro. nsa a one suspension acuosa y/o ma 

30 emulsion acuosa y/o ma soluciOn acuosa quo contiene one 0 rats 

compuestos tie circonio. Posteriomionte, Se mezcla ci compuesto 

resultante, posibiemente con uno o ms aditivos sin fosito mas quc actujan 

como agentes potenciadores do to dispersiOn yio do In molienda; 

0 bien, 
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no 0 rnÆs cumpuestos do circorio to seco y 0 sna frnma de suspensiOn 

acuosa y/o de emulsion acuosa y/o do solucian acuosa Sc anaden a mm 

dispersion acuosa o a una suspensiOn acuosa o a una torta flitro de prensa 

de carbonato calcico. Posteriornente, Se mezcla ci compuesto resultante, 

5 posiblemente con uno a ones aditivos sin fosiato mas que actuan como 

agentes potenciadores do la dispersiOn y/o do la molienda. 

En otra realizaciOn, este proceso Se caracteriza per 5cr an proceso de molienda en ci 

cual: 

10 so abode carbonato calcico en seco ybo en farina de dispersion acuosa 0 de 

suspensiOn acuosa ode form filtro prerisa a una suspensiOn acuosa ybo ma 

emulsion acuosa y/o una soluciOn acuosa que contiene uno 0 mOs 

compuestos do circonie. Posteriornente, Se muele el compuesto resuitante, 

posiblemente con uno 0 mas aditivos sin fosfato mÆs que actüan como 

IS agentes potenciadores de In dispersion y/o do In molienda; 

0 bien, 

one o mas compuestos de circonio en seco ym en forma de suspension 

acuosa y/o de emulsion acuosa y/o do soiuciOn acuosa Se Maslen a usia 

dispersion acuosa o a una suspension acuosa o a una torta flutro do pretisa 

20 do carbonato caicico. Posteriornente, Se macIc ci compuesto resultante, 

posibiemente con uno 0 mÆs aditivos sin fosfato ms que actilan como 

agenres poteociadores do in dispersion y/o do la molienda, 

En otra reauizaciOn en particular, este proceso Se caracteriza nor ser an proceso de 

25 dispersiOn an ci coal: 

so Made carbonato calcico en seco y/o en forma do dispersion acuosa ode 

suspension acuosa 0 de torta filtro prensa a una suspensiOn acuosa y/o una 

emulsion acuosa y/o una soluciOn acuosa que contiene uno 0 cases 

compuestos de circonio. Posteriormente, se disperse ci compuesto 

30 resultante, posThiemente con uno o mÆs aditivos sin fosfato one quo actOan 

coma agentes poteaciadores do la dispersion y/o do Is  molienda; 

0 bien, 

trio 0 nAs compuestos do circonio en seco y/o an forma de suspension 

acuon ym de emulsion acuosa y/o de soluciOn acuosa se Minden a una 

35 dispersiOn acuosa o a usia suspensiOn acuosa a a una torta filtro de prensa 
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de carbonato caicico. Postoriormente, Se dispersa ci compuesto resultants, 

posiblemente con area a mu aditivos sin fosfato runs que aethan coma 

agentes potenciadores do it dispersiOn ylo do la moltonda. 

5 En atra realizacion, este proceso an caracteriza pot ser Un proceso do concentraciOn on 

at cuai: 

Se afiade carbonata cÆicico en seco y/o en forma de dispersion acuosa 0 de 

suspension acuosa 0 de torta filtro prensa a una suspension acuosa y/o una 

emulsion adilosa y10 usa solucion actiOsa que contiene mo 0 mÆs 

lO conpuestos de circonio. Pastcriarmente, so concentra ci compuesta 

rosuitante, posibiemente con one a mÆs aditivos sin fosfato mu quo actüan 

cano agentes potenciadores do a dispersion y/o de to molienda; 

o bien, 

urn, o mÆs canpuestos de circonio en seco y/o an form de suspensiOn 

is acuosa y/o do emulsion acuosa yio do soiuciOn acuosa so aæaden a mm 

dispersion acuosa o a arm suspension acuosa o a una torta flitra de prensa 

do carbonato cÆicico. Posteriornonte, se cancentra ci compuesto resuitante, 

posibiemente con one o mas aditivos sin fosfato mu quo acttian corm, 

agentes potenciadores de la dispersion yio de a niolienda. 

� 

20 

En otra reaiizaciOn an particular, este proceso so caracteriza pot 5cr on proceso de 

dispersion en ci coal: 

so aflade carbonato cªicico en forma do torta de pigmento, comb una tons 

de flitro prensa y/o area torte centriftigada y/o una torte abtenida medicine 

25 un proceso do eiectroconcentraciOn, teniendo dicha torta prefodblemente 

on contenido de agua pot peso en seco do sustancias mineraies superior at 

20% a mm suspension actress y/o a una emulsion acuosa y/o a our 

souciOn acuosa quo contiene uno o arms compuestos do circonia. 

Posteriormente, so dispersa Is composiciOn resuitante, posibiemente con 

30 uno 0 n,Æs aditivos sin fosfato mÆs que actüan comb agentes potenciadores 

do to dispersiOn y/o do Is molienda; 

o bien, 

so mezcia uno o mars compuestos de circonio en seco ybo en forina do 

suspension acuosa y/o do emulsion acuosa y/s, do solucion acuosa con ma 

35 torta dc pigmento como una torta do filtro prensa y/o can una torta 



centtlfi1gada y/o con mm torta obtemda medicate on process de 

electxoconcentración, teniendo dicha torta preferiblemente on contenido ic 

agua per peso en seco de sustancias minerales superior al 20 %. 

Posteriormente, se mczcla Is composición rosultante, posiblemente con tiiio 

5 a nas aditivos sin fosfatos mÆs quo actuan come agates potenciadoros de 

Is dispersion yio de to molienda. 

Cabo destacar que fas suspensiones acuosas as1 obtenidas podrÆn reconcentrarse 

postoriormento por nedios considers pars Jos expertos on In mrsterity come per 

10 ejemplo usando mm centrifliga a un evaporador, y quo dominate esta lase de 

reconcentración podra aumentarse to cantidad do carbonato calcico an seem (polvo) y 

en suspcnson (suspensi& acuosa). 

Per an ado, las suspensionos acuosas obtenidas son any estables tØrminos do 

IS viscosidad do Brookfteldw; pot otra pate, Ic perniten al expand en Is materia 

proporcionarle al usuario final suspensiones any concentradas do sustancia mineral 

quo puede bombearse y fluye facilmente, wo concentrar ma suspension con an menor 

contenido on sOlidos liasta oftener ann foniia con mayor contenido en solidos (que 

contenga mÆs del 45 % per peso en seen de sustancia mineral posiblemente uses del 

20 65 % y posiblemente ms del 78 Va nor peso en sera do sustancia mineral). Artemis. 

Wes suspensiones bacon que no sea necesario usar agentos dispersantes que contotigan 

comparators de fosfato. Asimismo, contribuyen a reducir ha cantidad de dispensaries 

con policarboxilato y/o de operates potenciadores de Is molienda pie no complain el 

protocolo de Kioto cuando se utilizan en Is presonte invencidn. For üJtimo, las 

25 formulaciones acuosas y especialmente las formulaciones para papel y estitcado do 

papel que contienen tabs suspensiones acuosas prosentan ones propiedados Options e 

incluso mejoradas, especialmente en terminus de opacidad y/o de coeficiente de 

dispersion. 

30 Cabe dostacar quo tales soluciones acuosas con compuestos de circonlo son conocidas 

per los oxpertos on to materia desde Juice aæos, especialmente en to que respects a so 

utilization corno agates de reticiilaciOn on formulacionos de revestimientos acuosos 

W y come Sc describe en a2rimonium compounds find new uses in surface coatings 

(Modern paint and coatings, February 1988. 4482, pp. 36-39). El hocho de que las 

35 class polimdricas dcl circonio puedan interactuar con Jos grupos funcionales de Jos 
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polImeros orgªnicos hacen quo rosulton espocialmonte interesantes to tintas con base 

acuosa 
y 

revestimiontos, dada quo puedon mejorar so resistencia al calor 
y 

a la 

friccion: tal 
y 

coal Se indica en ci articulo Zirconium compounds in waterbased 

coatings (Polymers paint colour Journal, March 9, 1988, 178, 4209. pp. 154-162), 

5 one Os especialmente ci case de BacotoTM 20 (AZC: circonio carbonate atnOnico) 

ZirgeITM K (KZC: circonlo carbonato potÆsico) fabricados por Magnesium Elolctron 

Ltd, TambiØn Sc salts; que alguno dc estos compuestos puedo utiizarso en 

formulaciones de revestimiento On chorro de tinta, doSe pardon iniluir sabre las 

.propiedades reologicas, ópticas 
y 

de impresion do estas tintas. So comentan estos 

10 rosultados del AZC (circonio carbonato amónico) 
y 

del ZAA (acetato de circonio) en ) 

(dnfluerice of cationic additives on the theological, optical, and printing properties of 

ink jetcoatings (Polymers paint colour Journal. March 9, 1988, 178, 4209, pp. 154-

162). No obstante, lodes los documentos antemencionados se refieren al use do 

compucstos do circonio on formulaciones acuosas quo contienen polImeros organicos 

IS Wrincipermente aglutinantes quo estÆn may entrecruzados con los compuestos de 

ciroonio antemencionados), to fee resulta completamente distinto a Is prosente 

invention, quo so refiere a In reduction o elimination de los polimeros organicos, mass 

concretamente de los policarboxilatos usados coma agentes potenciadores de Is 

dispersion y/o de Is nolienda en suspensiones acuosas de carbonato calcite. 

� 
20 

Per ültirno, aunque no so puedon considerar estrictanente dentro del campo de 

aplicación de Is presenter invenciOn, dolor quo no satisfacen las necesidades del experto 

en Is materia do evita’ completamente el uso de compuestos do tosfato, 

proporcionando suspensiones estabics con on alto contenido en so1dos do mas del 

25 45 Ye par peso en seen de sustancia minera, posiblemente de mas del 65% Per peso en 

ssco do sustancia mineral y posiblemente de man del 78% per peso en seco do 

sustancia mineral, mantenimiento y/o mejorando las propiedades Opticas de los 

productos terniinados y reduciendo el valor de COD respecto al mismo grado do 

dispersiOn do carbonate calcite, Sc mencionan Jos siguientes docuiflentOs porque so 

30 referent al uso de coropuestos the circonio en suspensiones acuosas de sustancia 

nilnera, sin polineros organicos, y a Is mejora de las propiedades Opticas de los 

productos finales, come per ejemplo papel y estucados de papal. 

La patente US 3 597 251 indica quo pueden utilizarse oxide do zinc, Oxide do circonio 

35 o mozolas do eslos compuestes para mejolar la dispersion del caibrn’ato cltko en 
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agua, obteniendo asf on contenido en sOlidos del 55-80% per peso en seco do 

sustancia mineral; no obstante. ci uso do los productos 4ntemencion4dos Se restringe a 

usia combinacion con dispersantes con fosfato, tal y coma so indica an is 

reivindicacjOn 1, 

La EP 0 206 837 Se refiere a an pr000so paid preparar an pigmento arcilloso usando 

mm cantidad suficiente de tma fliente do jones de circonio para mejomr las propiedades 

S 
Opticas de an susirato que condense el pigments. Sc refiere al AZU como andlas 

melons flientes do jones de circonio para mejorar el brillo, a opacidad y ci coeficiente 

10 de dispersiOn del papel formulado de acuerdo con esta invention. No obstante, dodos 

los ejemplos ofrecidos, parece claro quo pan obteaer suspensiones eon on alto 

contenido en sOlidos (mayor del 60% por peso en seco de sustancia mineral), deberan 

utilinrse dispersantes convejicionalas a base de fosfato (cease ci ejemplo I de to 

pâgina 12); rraanlo JrtayoT sea Is  concenUacôn tIe Alt mejoms  scrim las proetdts 

15 Optics y menor to dispersibilidad de las particulas minorales (verse el ejemplo 2 on to 

pagina 5). 

Par consiguiente  los axpertos on to niateria obviamentc deducen do estos doctmientos 

que Si bien podrau utilizarse conpuestos dc circonio para dispersar minerales coma la 

0 20 arcifla y podran obterterse suspensioues muy concetttradas, esto requetira que SC 

utilicen dispersantes a base do Restate, con to quo so reducira Is dispersibilidsid del 

mineral: dadas las nuevas normativas relativas al can de productos contaaninantes en Ia 

indust’ia minera, esto es preekamente to que quorrÆ evitar. 

25 ASi pan poster satisfacer los disdains requisites del experto en to mteria: 

principalmente habra que evitar user dispersantes que contengan fosfato y reducir at 

minimo el iso do agonies potenciadores de Is dispersion y/o Is molienda a base de 

policarboxilato para obtener suspensiones estables de carbonato cÆlcico con tin alto 

contenido en solidos (mÆs del 78 % por peso en seco do sustancia mineral)  y/o pan 

30 concentrar suspensiones poco concentradas de carbonato calcico en una forma con alto 

contenido en solidos (a mas del 50% par peso en seco de agua mineral, 

preferiblemente mÆs del 65 % por peso on seco do sustancia mineral, y mtIs 

preferiblemente a miss del 75 % por peso en seco de sustancia mineral), y para 

mantener 0 posiblemente mejorar las propiedades OpticAs (come pot ejemplo amnentar 

35 to opacidad y/o el coefkiente de dispersion) de los productos finales 
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Sorprendentenente, so ha doscubiorto an pr000so nuevo pam fabricar tales 

susponsiones con carbonate ealcico. 

Este proceso consiste en fabrcar una suspension acuosa con carbonate cÆlcico, 

preparandose dicha suspension aduosa con carboriato calcico afladiendo one 0 mas 

compuestos do circonio y posiblomente mm o nas aditivos sin fosfato mÆs como 

agentos potenciadores do to dispersion y/o molionda 

En una roalizaciOn car particular, este proceso Se caractoriza par trataffie de on proceso 

10 do mozclado durante el coal: 

so afiado carbonato cÆicico en seco y/o en forma do dispersion acuosa a do 

suspension acuosa o de torta fit= prensa a una suspension acuosa y10 aria 

emulsiOn acuosa y/o una solucion acuosa quo condone one 0 mªs 

compuestos de circonio. Postoriormente, so nezela el conpuosto 

15 resultanto pasiblomente con uno o nas aditivos sin fosfato Units quo actUan 

corm agentos potenciadoros do la dispersion yM do Is molienda; 

0 bien, 

mo o mós compuestos de circonia on seco y/0 on forma do suspension 

acuosa y(a do etntisiSi’ acuosa y10 do souciOtt acuesa so atoder a urn 

20 dispersion acuosa a a una suspension acuosa o a ann torta filtro do prensa 

de carbonate calcico. Posteriormente, Se nozcla el compuesto rosultante, 

posiblemente con uno 0 arms aditivos sin fosfato nas quo actuan demo 

agentes potenciadoros do la disparscini)/o dispersion)/o de Is molienda 

25 En otra roalizaciOn, este proceso Sc caracteriza pot ser an procoso do molienda en 01 

cud, 

so allude carbonato calcico on seco y/o on forma tie dispersion acuasa 0 de 

suspensiOn acuosa 0 de torta fit= prensa a una suspensiOn acuosa y/o aria 

emulsion acuosa y/e una solucion acuosa quo contienc uno o mAs 

30 compuestos do circonio. Posteriormentc, so macic ci compuesto resultante, 

posiblenonte con mo 0 ones aditivos sin fosfato ntis quo actUan coma 

agontes potenciadores do la dispersion y/o do Is molienda; 

Non, 

uno o arms compuestos Ic circonio on 5000 ybo en forma de suspension 

35 acuosa yM do emulsion acuosa y/o tie soluciOn acuosa se anaden a on 
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dispersion acuosa o a aria suspensiOn acuosa 0 a una torta fihiro de prensa 

de carbonato calcico. Posterjormente, so niuele ci compuesto resultarite, 

posiblemente con uno 0 mas aditivos sin fosfato mas quo actuan comb 

agentes potenciadores do in dispersion yio do In molienda. 

En oUa realizacion on particular, este proceso se caracteriza per 5cr an praceso do 

dispersion en ci cuai: 

se anade caroonato cÆicico en seco y/o on forma de dispersiOn acuosa ode 

suspension acuosa, 0 do torta 11kw prensa a una suspensiOn acuosa y/o una 

10 emulsiOn acuosa y/o una soiuciOn acuosa que cantiene Ufla a mÆs 

compuestas do circonia. Posteriormente, so dispersa ci coiripuesto 

resuitante, posibienente con uno a mÆs aditivos sin fosfata mÆs quo actüan 

como agonIes potenciadores de Ia dispersiOn y/o de In molienda; 

0 bien, 

15 mm 0 mÆs conpuestos do circonio en seco y/o en forma do suspension 

acuosa y/o do emulsion acuasa y/o de saiuciOn acuosa so afiadea a one 

dispersiOn acuosa o a una suspension acuosa o a ma torta finn do prensa 

de carbcnato caicico. Posteriomente, Se spersa ci compuesto resultante, 

posibiemente con uno o mas aditivos sin fosfato mils quo actuan como 

20 agentes potenciadores de a dispersion y/o de Ia molienda. 

En atra realizacion, este proceso so caracteriza nor 8cr Un proceso de concentraciOn en 

ci cual: 

Se anode carbonato calcico en soda y/o on forma do dispersion acuosa ode 

25 suspension acuosa 0 de torta filtro prensa a una suspension acuosa y/o una 

enthsiôn acuosa y!a una sohicion acuosa que contiene uno a acts 

conpuestos de circonk,. Posteriornente, so cancentra ci conipuestO 

resultants, posibiemente con uno a mÆs aditivos sin fcisfata mas quo actOan 

coma agentes potenciadoros de Is dispersiOn y/o do Is molienda; 

30 a bien, 

uno o mÆs compuestos do circonio en seco y/o on forms do suspension 

auosa y/o de emulsion acuosa y/o de soluciOn acuosa Sc anaderi a una 

dispersion acuosa o a mm suspensiOn acuosa a a una torte flitro de prensa 

do carbonato cÆlcica. Posteriarmente, so concentra ci compuesto resultante, 
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posiblemente con limo o mÆs aditivos sin fosfato mÆs que actuan coma 

agentes potenciadores do Ia dispersion y/o do In molienda. 

En area realizaciOn en particular, este proceso Se caracteriza per 5cr an praceso de 

dispersion on of cual: 

so aade carbenato calcico en forma de torta de pigmento, COmO Urla form 

do filtro prensa y/o ursa torta centrifugada y/r, am, term obtenida mediante 

an proceso de electroconcentraciOn, teniendo dicha torta preferibiemente 

tn contenido do agua pot peso en sere de sustancias mineSes superior al 

10 20% a men suspensiOn acuosa y/o a one emulsiOn acuosa y/o a aria 

soluciOn acuosa que contiene uno o mÆs compuestas do circonio. 

Posteriormente, Se dispersa Ia composiciOn resullante, posibiemente coo 

one 0 mÆs aditivos sin fosfato mAs quo acthan coma agentes potenciadores 

de In dispersion y/o ic la mallards; 

IS obien, 

se mezcIa una a mÆs compuestos do circonio en seca y/o en forma do 

suspension acuosa y/o de emulsion acuosa y/o de soIuciOn acuosa con una 

term de pigmento came one tom do flitro prensa y/o con una torta 

cenihagada y/o con area tons obtenida mediante an proceso de 

0 20 eIectroconcentracidn, teniendo dicha torta preferibiemente an contenido de 

agua par peso en seen do sustancias minenles superior al 20 Va. 

Pos%eüormenle, so mezula Is composicion resuhanle, posib%emeuite con uric 

a mªs aditivos sin fosfatos mÆs quo actUan coma agentes potenciador�s do 

Is dispersion y/o do Is molienda, 

25 

Preferibtemente, ci praceso de Is inversion so cancteriza porque ci composite de 

circomia cs AZC, KZC 0 mezcias de egos composites. 

Tambien Se caracteriza parque el compuesto de circonio so suministra en forma do 

30 suspensiOn y/o soluciOn acuosa con an contenido del 0,0’ - to % per peso on seco del 

compuesto do circonio, mâs preferiblemente del 0,03-5 Ye pot peso en sere, del 

compuesto do circonia. 
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Do acuerdo con Ia invencion podrÆn utilizarse compuestos do circonio ya disponibles 

en el mercado. A continuaciôn so clean ejemplos (porn no los inicos) de tales 

CO Inpu C s to s 

- BacoteTM, labricado pot  MEL CHEMICALSTM, del tipo AZC. 

5 - ZirmelTM. fabricado pot MEL CHEMICALSTM, del tipo ICC. 

El proceso do acuerdo con Is invenciOn tambien so caracteriza porque dichas 

Suspensionos acuosas y/o dispersiones acuosas quo contienon cartiona(o cÆIcico so 

producen nediante an paso do roconcentraciOn mecÆnica y10 tØrmiva tras al means on 

10 paso do molido en seco y/o en hÆmedo sin quo so utilice dispersanto y con ma 

concentracion baja en materia sees (menus del 40 % pot peso on seco), pasos que 

opcionalmente vienen seuidos par in naive, Paso do nolido. 

Este proceso tainbien so caracteriza porque las susponsiones acuosas y1c, las 

15 dispersiones acuosas do earbonato thlcko obtenidas contienen mÆs del 45% pot peso 

en seco do carbonato cÆicico, preferiblemente mas del 65 % per peso en we, y mas 

preferiblemente mÆs del 78 % pot peso en seco. 

Otru objeto de Is presente invcncion son no; susponsiones acuosas y/o las dispersiones 

20 acuosas de carbonato cØlcico caracterizadas pot obtenerse a partir del proceso definido 

pork invención. 

Tales suspensiones acuosas y/c dispersiones acuosas so caracterizan par contoner mo 

o tnt compoesros do cfrconio j’ posiblemente mo o mÆs aditivos sin fosfato ms come 

agertes potenciadores do Is dispersiOn ybo do Is molienda, 

25 

We proferiblemente, tales suspensiones acuosas Y/o dispersionos acuosas so 

caracterizan porque ci compuesto do circonio as AZC. KZC 0 mezclas do estos, 

Tales susponsiones acuosas y/o dispersionos acuosas so caractorizan tanbien porque 

30 podrÆn producirse mediante on paso do reconcontnciOn mecänica  y/o tdrmica tias al 

memos on paso do nolido en seco y/o en humedo sin quo so utilice dispersante y con 

unit concentzaciOn baja en nateria seca (means del 40 … pot peso en seco), pesos quo 

opcionalmento vienen seguidos per an nuevo paso do nolido. 



Tales suspensiones aduosas y/o dispersiones acuosas Se caracterizahl tambien poique 

pueden contester mÆs del 45 % per peso en seen de carbonato calcico, prefermiemente 

nas del 65 … per peso en seco, y ms preferiblemente mÆs del 78 °/o por peso en seco, 

5 Otro obj eta de Ia hvenciôn so rei3ere a ]as lonnulaciones acuosas caracterizadas por 

contener suspensiones acuosas y/o dispersiones de carbonato caicico de acuerdo con Is 

i fly C nO jo n 

SOno objeto de Is presente invencion es ci pigmento mineral de carbonato cÆicico Seca 

10 obtenido pass ci secado de dichas suspensiones acqosas y/o dispersiones acuosas. 

Quo objeto de Is  presente iriventhón es ci we  de thol,as suspensiones acuosas y/o 

dispersiones acuosas y/o pigmentos minerales de carbonato caicico an SecQ pan la 

fabricacion de papei y/o estucados de papol y/o revestinientos de piÆstico como cargas 

15 de piastico 0 pan compuestos de picturas con base acuosa y simiiares. 

El üitimo objeto de Is presente invencidn son ci papei, los piÆsticos y [as pinluras que 

contengan dichas dispersiones acuosas y/o suspensiones acuosas y/o pigmentos 

minerales ic carbonato calcico. 

20 Los siguientes ejenpios podran ayudar al experto an Is materia a comprender mejor Is 

invenciOn reivindicada por Is siguierite Solicitud, si bien no deberan considerarse como 

exhaustivo 5 
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EJEMPLOS 

S Nota: 

Tories las viscosidades do BrookfieldTM" mencionadas en ci siguiente toxic so rofieren 

a viscosidades do I3rookfieIdlM medidas mediocre an equipo comercializado con dicho 

46 nombre, a 100 rpm, usando ci modulo n. 3. 

10 

FJEMPLOI 

Este ejemplo ilastra el uso do an compuesto do circonio en an pr000so do fabricaciOn 

do una suspension con carbonato caicico perosineiprdicsantetconfosfata_v 

15 MÆs concretamente, iiustra ci use do or compoestodecirconioenjij,xocco_d 

fabricaciOn do una suspensi6n con .carbonato ç4tcicp_dispersando carbonato caicico an 

agua y realizando posterionnente una reconcentxaciOn pore sin emplear  

con fosfato, 
N 
N 

S20 Procter n.- i. 

Esta prueba ilustra a invencion. 

So saspendieron 450 g do carbonate calcico en polvo fabricados pot OMYA1’ con ci 

nombre comercial MiIlicarbTM O{i en 249 geaguT 

25 Esta suspension mostro on contcnido do sOiidos del &10/, (peso en seco do sustancia 

mineral) 
y 

una viscosidad do RrookfieidlM igual a 1730 mPa.s. 

Toes haber afladido ZirneiTM 1000 ai 0,70% peso en seen del aditivo acth’o per peso .5 1f4t: 

en seen de Is  sustancia mineral), quo es on compuesto do zircouio carbonato potasico 

fabricado per MEL CHEMICALSLM, so obtuvo una suspension estable do carbossato  

30 caicico con ma viscosidad do BrookfieidTM igual a 40 niJ’a.s. No Se empieO ningOn 

polimero do acriiato ni fosfato ni file necesario pan consegair esta reducciOn do la 

viscosidad. 

Posteriormente, so reconcentro Ia suspensiOn obtenida nediante un evaporadar do 

laboratorio afiadiendo ZirmeliM 1000 at 039% (peso en seen del aditivo active pot 

35 peso en sew do Ia sustancia mineral). 
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Ef conteriido on sdlido Iaa1 The del 76,0 % (peso en secede a sustandz mineral) y Is 

suspension presentO m,a viscos6ad do BrookfieldtM estable ivaI a 170 mpa.s. No to 

enpleO poliniero do acrilato ni fosato, iii foe neoesario para obtener esta 

ooncentración del 76 % de solidos con csta viscosidad especialnente baja, 

5 

El resuitado oraterior demuestra la acojOn disptrsantc 
dtAZC.\ 

,, ( 

EJFMPLO 2 

d 
10 Este ejemplo ilustrat ci use do on compnesto do circoriio an combinacion con 

dispersarites de tipo poliaQrilato, afladiendosc dichos dispersantes do tipo poliacrilato 

antes a durance Ia adiejon del compuesto do circonio, can in proceso do fabricatiOn de 

una suspension on ciixbonato caicico a partir tie una torta do flutro prensa 0 carbonato 

caieico an polvo teco, 
y 

evitando ci uso de fosfato wino potenciador do Is dispersion. 

IS Mat precisamente, Se refiere at uso de on compuesto de circonio en combinacion con 

dispersantes de tipo poliacrilato en an pr000so para dispersar 
y 

an an CaSO pan 

roconcentrar mM win torta de ffltro prensa de carbonato calcite o polo on seco. 

For Uftimo, ilustra qua & uso de ml proceso do acuerdo con in inveadbar produce una 

dispersion do carbonato calcite con non buena estabiiidacl en cuanto a viscosidad de 

20 BrookfieidTM 
y 

permits reducir la cantidad do dispersarrtes de poliacrilato con ci 

nlisno contenido an solidos. 

Pam ci ejempio 2 
y 

otros, se calculO ci Carboria OrganIco Disuelto (COD) do dos 

agentes dispersantes reprcsentativos de Is tØcnica anterior (polirnero poliacrilato sOdico 

y 

copoiimero maleinato sOdico/poliacrilato sOdico) 
y 

ftc respectivarnente igual at 

25 l46°/oyaiII,7%respectoaiamateriasect. 

Estas mediciones Se Ilevaron a cabo an equipo comerciaiizado par a firna DR 

LANGETM con el nornbre cornerci& LCI( 386. El prinoipo de to n,ediciOn so ban en 

Un protege do dos Eases segia ci coal pmero Sc expuisa at carbono inorgnico total 

mediante an agitador 
y 

posteriormente so oxida ci carbons, orgÆnico en diOxiclo de 

30 carbono. 

El dioxide do carborto atraviesa una membrana hasta una cubeta de medicion, donde 

sufre all cambio tie color que so evaiüa con an fotOmctro. 

Para at cjemplo 2 
y 

otros ejemplos, Sc tubule para cada pnieba ci Carbono OrgÆnico 

Disucito (COD) a partir de ins valores de referenda del dispersante puro mencionados 

35 anterionnente, 
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Prueba n.° 2. 

Esta pruebat Rostra los antecedentes de Is  inveociOn. 

5 Una torta do –Utro prensa do carbonalo cªic.ico (màrmoi Wsico noruego) con on 

contenido an solidos del 65 as par peso an seco do sustancia mineral, y con las 

siguientes earacieristicas gnnulometricas (medidas con Un equipo Sedigraph 5100): 

- on ]iÆrnetro medic igual a 0,63 I’ in, 

- 0) 92 % pot peso do las parrkulas Üenen WI diametro ’nedio inferior 2 p it, 

10 - at 71% per peso do las particulas tienen Un diÆmetro medic inferior a I rt in, 

- eli! % por peso de las partloulas tienen on diametro media inferior a 0,2 an. 

so disperso usando un agente dispersante a base de poliacrilatosodifttos4dioe-al---

0,70 % (peso en seco do aditiwjs actions par peso en seen it sustajlcia mineral), quo 

as inn mezcla do poliacrilato sódico partialmente neutralizado (con on peso molecular 

15 M gin! a 12000 Dalton, medido mediante GPC) y fosfatos sOdicos, producidos 

meaclando poliacrilato sodico al 40°/u y acido fosforico solido al 85 % en area 

proporciOv 2:1 respecto a) peso en seco active do cada aditiva 

Posterionnente, Ia suspensiOn obtenida Se reconcentró mediante Un evaporador de 

laboratorio. 

20 El contenicjo an solidos final de la suspensiOn de carbonato rose igual a Un 72,5 as pot 

peso an seco do sustancia mineral y Is  viscosidad de Brookfieldml medido a 100 rpm 

he igual a 125 miss. El contenido en poliacrilato sodico he igual a 0,47% expresado 

an peso an 5000 del poilmero par peso an seco de Ia susiancia miners. 

El valor COD he igual a 0,10 %, 

25 

Prueba nY 3. 

Esta prueba ilustra lea antecedentes do Is invencion. 

30 La misma torta do filtro prensa de carbonato calcico empleada en Is pruoba n.0 2, pemo 

COO on 70 % do solidos, so disperso usando poliacrilato sOdico al 0,90 % (con in peso 

molecular Mw igual a 12000 Dalton, medido par GPC) basondose at contenido active 

an el peso on seco de Is sustancia mineral. 

40 
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La suspensiOn obtenida tenla una viscosidad de BrookfIeldTM medida a 100 rpm 
superior a 1000 niPas. 

El valor COD fiat igual a 0.26 %, 

5 Pnieba n 4. 

Esta prueba ilustra los antecedenies de Ia invencion. 

Una torta de flitro prensa de carbonato cicico (mÆnnol basico de Vermont) con ml 

contenido en sOlidos del 61 
… por pin seco de sustancia mineral, 

y 

con las 

10 siguientes caracteristicas granulomØlxicas (medidas con on equipo SedigraphtM 5100): 

- un dianetro medio dual a 0,71 p, in, 

ci 90 % par peso do lan particulas tienen Un diametro medio inferior a 2 

- ci 64 … per peso de las partIculas tienen on diÆinetro medio inferior a I 
p 

in, 

- el 7 % par peso de las particaths tienen un diametro medio inferior a 0,2 bi no, 

is se disperse usando an copolimero de maleinato sodico/poliacrilato sodico in 0,70 % 

(en peso en seen de los aditivos activus pr peso en sere, de la sustancia molecular) 

(con an peso molecular M. igual a 12000 Dalton, medido par GPC, 
y 

lila relacion 

molar de acido acthico: acido maleico igual a 7: 3), con 1111 contethdo activo basado en 

ci peso en seen de to sastancia mineral, 
y 

roconcentrado hasta an 71,7 °/o de sOlidos. 

20 La suspension obtenida term Ono viscosidad do BrookfioldrM medida a 100 rpm usual a 

230 mPa.s. 

Posteriom,ente, Is suspension obtenida Se reconcentrO hasta an 73,1 
… do sªlidos 

atiadiendo tin 0,2 
% adecional per peso del pigmeriro en seco care one adicion total del 

0,9 
… 

per peso del mismo copolimero de n,aleinato sOdico/poliacrilato sodico. 

25 La suspension obtenida tenia area viscosidad de BrookfieldTM medida a 100 rpm igual a 

260 mpa,s. 

No se pinto realizar aria mieva reconccntiaciOn sin usar mÆs del I % del nlismo 

polimero orgÆnico por peso ea scco de Is  sustancia mineral 

El valor COD he ival a ml 0,37 %, 

30 

Prueba n. 5. 

Esta praeba ilustra los antecedentes de to ihveocion. 
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Se suspendieron 1812 g do carbonato calcico en polvo fabricado pot OMYATM coil el 

notable comercial Hydrocarbm 90-OG en 499 

Esta suspension mostró an contenido de sOlidos do] -78,3-Y, (peso an seco do sustancia 

mineral) y man viscosidad de BrookfieldTM iguala6OSinPa.s, 

Pnieba 11.0 6. 

Esta prueba ilustra la Snveacoa 

Sc dispersó In  misma torta de filt’o parties, de carbonat o em leada an in prueba 

10 nY 2 usando ma conbinacion de: 

- poIiacrilasddicoal0,26°/o(con unpeso molecular M ignal a 12000 Dalton, 

medido par CPC, igual quc el usado en Is prueba 3), con an contenido activo 

basado en el laost Cr! seco de Ia scstanca mineral, 

an 0,258 … en peso en sebo del aditivo adtivopor POSO CU seen dŁ sutancia 

IS mineral, de in compuesto do zimonnecarbonato amornco fabricado pot MEL 

CHEMICALSW con el nombre comercial BacotetM 20. 

Posterionnentc, Is suspension obtenida se recoocentro mediante on evaporador do 

aboratorio. 

El conteiijdo en solidos final de la suspensiOn do carbonato foe iguzl a on o pm 

20 peso an secede sustancia mineral, 
y 

Ia viscosidad de BrookfieldtM nedida a 100 rpm 

flue igual a 390 mPa.s. Incluso con dicho alto contenido en sOlidos do In suspension, el 

contenido de poliacrilato sodico se reduciria en aproximadanente no tercio hasta 

sola,nente el 0,26 … comparado con Ia prueba 3. V 

El valor COD fee igual a ml(Q,075)/o. Este valor es inferior quo(as obteaidos en las 

25 pruebas n.0 2, 3 
y 

4: per consiguieote, ci proceso reivindicado par Is invenciOn Ic 

pernite al experto en a roateria reducir significativanente el valor COD, incluso con 

an contenido en iodides comparable o mayor. 

30 

Prveba fl.0 7. 

Esta prueba ilustra a invention. 

Se disperso Is misma torus de filtro prensa de carbonate, calcico ernpleada an Is prueba 

n.0 2iiao ursa combinaeion de: 



- poliacrilato sodico al 0.26% (con an peso molecular M igual a 12000 Dalton, 

mid idóS7C,iguaqueel us ado an I  prueba 3), con an contenido activo 

basado en of peso an seco de ía sustancia mineral; 

- on 0,28% en peso en seco del polimero pm peso en seco de sustancia mineral, 

S de un conipuesto de zirconiocarbonato potasico fabricado nor MEL 
CHEMICALSTM con el nombre comercial ZinnellM 1000, 

Posteriormente, In suspension obtenida se reconceritrO mediante an evaporador de 

Iaboratorio. 

El contenido en sOlidos final foe igual al2,6 pot peso an seco de a sustancia 

10 mineral, y Is  viscosidad de Brook stuns mcdi a 100 rpm toe igual 466an a.s. 

El valor COD tooigual a ml 0,075%. Este valor es inferior pie loThtenfdos en las 

pruebas n.e 2, 3 y 4: pot  coiguAnte, Cl proceso reivindicado pot Is invenciôn to 

permite al experto en Is nateria redacir significativamente el valor COD usando an 

compaesto de zircnnio distinto on comparaciOn con In prueba 6. 

Pnieba n.0 g 

Esta prueba ilustra In inventiOn. 

Se dispers5 in miscast tons  de filtxo prensa de carbonato calcico usada en Ia prueha n. 

20 2, ajustada haste on contenido en solidos del 53 % pot peso an seco de sustancia 

mineral, asando ma conbinacion de: 

- poliacrilato sOdico a! 0,34 % (con an peso molecular Mw igual a 12000 Dalton, 

medidoP((uJque ci made en Is prueba 3), con In contenido active 

basado en el peso en seco de Is  sustancia mineral, 

25 un 0,52 % on peso en seco del pollmero pot  peso en seeD de sustancia mineral, 

de on compuesto de zirconio carbonato potasico fabricado nor MEL 

CHEMICALSTM con at nombre comercial ZirmeliM 1000, 
-----

Posterionnente, a suspensOo obtenida so roconccrnrô mediantc an evaporador de 

iaboratorio, 

30 
N 

El contenido an solidos final foe igaal al 74,1 % pot peso en seco de Is sustancia 

mineral, y Is viscosidad de BrookfieldTfl medida a 100 rpm foe igqi 2y mPa,s. 



Los resultados anteriores deniuestran quo Cs posible dispersar el carbonato cicico ic 

acuerdo con Ia invention usando an compuesto de circonio en combination con on 

dispersante con poliacrilato, evitando asi ci use do Un dispersante con fosfato. 

AdemÆs, demuestras que Se puede conseguir on mayor contenido en sOlidos respecto a 

5 In teonica anterior manteniendo Is estabilidad de Is suspension across obtenida en 

tdrminos de viscosidad do BrookfieldTM. 

For ultimo, pan ama viscosidad ic BrookfieldTM similar y on mayor contenido en -it-- 
sOiidos, los resuitados anteriores demuestran que el proceso reivindicado per to 

invenciOn permjte redacir la cantidad de dispersantes con poliacrilato. 

JO El valor CCI) Lao goal a on 0,075 %. Este valor es inferior quo loss obtenidos en his 
( 

pniebas n. 2, 3 y 4: por consiguiente, ci proceso reivindicado per Is inventiOn le 

permite al experto en In materia reducir significativanente el valor COD. 

Pruebn fl& 9 

Esta praeba ilustra Is invenciOn. 

Sc disperso la misma torta de fikro prensa do carbonate cÆlcico usada of Is prueba n. 

2, ajustada hasta on contenido en sOlidos del 20% poiso en seen de sustancia 

mineral, usando una combination do: 

20 - poliacftlato-s6dicoaLo,34 % (con an peso molecular M. igual a 12000 Dalton, 

medido par GPC, goal que :1 usado on Ja pnoba 3), COfl an contenido activo 

basado en el peso en seco de In sustancia mineral, 

- an 0,52 % en peso en 80CC del polImero per peso en seam do sustancia mineral, 

de an compuesto de zirconio carbonate potasico fabricado per MEL 

25 CHEMICALSTMc0n of nombre comerciaizirmeirM lOGO. 

Posormcnte Ia suspension obtenida Se reconcentrt mediclaw an evaporad2ie 

labontorio. 

Pan Ins siguientes contenidos do solidos Se obtuvieron suspensioncs estables de 

carbonato cÆlcico con las siguientes viseosidades de BrookfieldTM: 

30 - con on contonido an sOIidos del .69,6\% (per peso en seco de Ia sustancia 

mineral) so obtiivo una viscosidad dBookfieidtM do 9SmPa.s; 

- con an contenido en solidos del (,or peso en seco do la sustancia 

mineral) Se obtavo usia viscosidnd de BrookfleldTa de 480 iPa.s; 

- con un contenido cii solidos del 751 % (per peso 
m"

 
seen

 de a sustancia 

35 mineral) so obtuvo una viscosidad ic BrookfieldTM(de 800 iiPas. 



Los resul(ados anterores dernuestran que an pf000Sa asando un compuesto de cfrcouio 

de acuerdo can Is invenciOn pennite concentrar hasta mm fornia con an alto contenido 

en solidos use, torta tie filtro prensa de carbonate, calcite. 

Ademas, las suspensiones obtenidas de acuerdo con Is invention se mantienen estables 

5 en tdrminos do viscosidad de BrookfieldTu. 

El valor COD foe igual a an Oil %. Este valor es inferior que los obtenidos en Its 

pruebas flY 2, 3 y 4: per consiguiente, ci protein reivindicaclo par la invention Ic 

pernite al experto e Ia materia redacir sinificativamente ci valor COD. 

10 Pmeba n.0 10. 

Esta prueba ilustra Is invention, 

Sc anadiO ZirInelmi 1000 at 0,084 % (en peso en seco del aditivo active per peso to 

dee  sustancia minera Que as an compuesto tie circonio carbonato potàsico 

IS fabricado par MEL CHEMICALS’, a 1981 g do In suspension tie Ia prueba 5. 

Este suspensiOn de carbonate caicico obtenida pre8entO an contenido do sOlidos del 

% (peso to seen do sustancia mineral) y ana viscosidad do BrookfieidrM iguai a 

a,s. 

Se afladio ZirmeiTM 1000 al 0,359 % (en peso en seen del aditivo active per peso an 

20 seen do la sustancia mineral), que es no compuesto tie circonio carbonato potdsieo 

fabricado per MEL CBEMICALSTM, a 1636 g tie Ia suspension de ]a prueba 3D. 

Sc obtuvo roa suspensiOn do carbonate c&cico rnuy estable con an contenido de 

sOlidos del 78,3 % (par peso to seco de Is sustancia mineral) y twa viscosidad do 

Brookfieldca igual\a 215 impa.s, 

25 

Los resultados anteriores denuestran to aciOn dispersante del AZC. C-

EJEMPLO3 

30 ate ojemp)o ilusrra c1 uso do an compuesto she circonio en an proceso tie fabricacion 

tie trna suspensiOn can carbonato calcite. 

MÆs concretamente, so refiere al use tie an compuesto de circonio en an proceso pan 

moler carbonato calcico, 

?or Ultimo, iiustra que ci use tie acuerdo we Is invenciOn do un compuesto tie circonio 

35 come potentiator tie Is dispersion y/o tie Is molienda produce twa suspensi011 tie 
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carbonato calcico molatir con usa late contenido en solidos y con ma Sen 

esmbilidad en tOniinos de viscosidad de HroolcfieldlM. 

Pnieban.° II, 

S 

Se noun en agua ma suspension de carbonate calcico a! 56 % par peso en scco de In 

sustancia mineral usando ZirmelTM 1000, que es on compuosto de circonio carbonate 

potâsico fabricado par MEL CHEMICALSTM, 

Posteriornente, Se determinaron Ins valores graimlometricos do las particulas usando 

10 on equipo SedigraphlM 5100 comercializado per M!CROMERHIICSTM 
y 

an fimciOn 

de to cantidad de compaesto de circonio cmpieada. 

- Cuando so atilizo ZirmeiTM 1140_ai 0,38 
% 

(por peso en seen do In sastancia 

mineral), In 24% do his particulars (per peso de ]a sustauda mineral) presentO 

on dianetro medic inferior a I 

IS 
- Cuando as utilize Zirmeim tfh&ai 069 % (per peso en seen do In sustancia 

mineral), on 36 % de las particuas (per peso de Is sustancia mineral) presentô 

on diametro medic inferior a I Fim; 

- Cuando Ce urilizo ZirmeiTMJ}9Oal 1,28 % (per peso en secede Ia sustaiicia 

mineral), an 50 % de las particulas (per peso do In sustancia mineral) presentO 

20 an dianetro medjo inferior a I 

- Cuando as utilize ZirnelTM I’S 4-aI 3,80 Ye (per peso en seen de Ia sustancia 

mineral), or 7S% de Ins partleulas (per peso de Is  sustancia mineral) presentO 

on diÆmetro medic inferior a I pm; 

Los resaltados anteriores demuestran quo el proceso reivindicado per Is invenciOn Is 

25 pernite al experto en In nateria enter carbonate calcico en agaa hasta ci nivel de 

finura deseado sin utilizar compaestos de fosfIto 0 de poliacrilato. 

LJEMPLO 4 

30 Este ejemplo ilustra el use de on composite de circonio, en combinacion con 

dispersantes do tipo poliacrilato, en on proceso de fabricaciOn de ana suspension de 

carbonate cÆlcico pero sin emplear dispersantes con fosfato. 

MÆs concretanente, as refiere at uso de un  companions de circonie en conbinacion 

con dispersantes de tipo poliacrilato en an proceso para dispersar y reconcentrar 

35 carbonate cÆlcico. 
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Por olden, ilustra que ci Iso del proceso reivindicado per Is invenciOn produce una 

dispersion de carbonate, calcico estable en tdrminos de viscosidad de BrookfleldTM 

que permite reducir Is cantidad de dispersanres con poliacrilato necesaria pam obtener 

Is viscosidad deseada. 

Prueba n,° 12. 

Esta combat ilastra los antecedents de Is invenciOn, 

is 

I m3 de una suspension de carbonato calcico COfl an contenido de sOlidos del 72.6 % 

10 con his siguientes caracteristicas granuJomtricas (determiriadas con an equipo 

SedignphTM 5100): 

- Un diÆmetxo nedio igual a 0,80 
i 

rn 

- ci 88 % per peso de Ins particulas tienen an dimetro medic inferior a 2 t rn 

- ci 61 Ye per peso de las particulas tienen an dimetro medic inferior a I p on, 

15 - el 8 % per peso de Ins parUculas tienen an diÆinetio medio inferior a 0,2 t in, 

Se prodajo a partir de una suspensiOn acuosa ic carbonate calcico con on contenido (IC 

sOiidos del 18,7 No par peso en seco de sustancia mineral usando an agents dispersante 

a base de pobacrilato sOdico/fosfato sOdico al 0,35 %(en peso en seco de Ins aditivos 

activos per peso en seco do Ia sustancia mineral) que Cs ma mezcla de poliacrilato 

20 sodico particalmente neutralizado (con an peso molecular M, igual a 12000 Dalton, 

medido mediante GPC) 
y 

fosfatos sOdicos, producidos mezclando poliacrilato sddico 

al 40% 
y 

acido fosfOrico sOlido al 85% en can proporcion 2:1 respecto al peso en area 

activo de cada adItivo. 

La suspension Sc produjo mediante reconcentraciOn tØrnica con on evapondor piloto. 

25 El contenido an solidos de Ia suspension del carbonato the igual a] 72,6 % por peso en 

seco (Ic a sustancia mineral, 
y 

Ia viscosidad de BrookieIdW medida a lOU rpm lie 

igual a 200 mPa.s. r N 
F] valor COD be igua] a us %062/o. 

El contenido de fosfato tiisOdico (1’Ta3PO4) de Ia nuetra respecto al peso en seco de Is 

30 sustancia mineral fee del 0,20 %, 

Prueba n, 13. 

Esta prueba Hestia los antecedentes do Ia invenciOn. 
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I in3 de una suspension de carbonato cÆlcico con Un alto contenido en sOlidas y con las 

siguientes caracterfsticas granulomØtlicas (determinadas con in equipo ScdigraphTM 

5100): 

- an diÆnetro medio igual a 0.61 t 

- el 94 % par peso de las partleulas tienen mx diÆmelro media inferior a 2 4 in, 

- ci 73 ’4 par peso de las particulas tienen on diârnetio media inferior a I 

- of 14 % par peso do Las particulas tienen on diametro media inferior a 0,2 li m, 

S 
Sc produjo a partir de tma suspension acuosa de carbonato caicico con an contenido de 

sØlidos del 18,7% par peso on seco de sustancia mineral usando Un agente dispersante 

tO a base de poliacrilato sOdicolfosiato sOdico a! 0,68% (en peso en seco de los artifices 

arrives par peso on seco de Is sustancia mineral) que Cs ama mazda de poliacrilato 

só4ico parcialmente neutralizado (coo on peso molecular M igual a 12000 Dalton, 

medjdo medjante GPC) y fosfatos sOdicos, prodnoidas mczclando poliacrilato sodico 

al 40% y acido fosfOrico solido at 85 % en una proporcion 2:1 respecto at peso on seco 

IS action de cada aditivo. 

La suspensiOn so prodnja mediante reconcentxación termica en ml evaporador piloto. 

El contonido en solidos de to suspensiOn del carbonato foe igual at 72,3 % par peso on 

seco de Is  sustancia mineral, y to viscosidad do BrookfieldTM medhia a 100 rpm ’tie 

igual a 248 mPa.s. 

20 El valor COD tue igual a on 0,125%, 

El contenido de fos!to trisodico (Na3PO4) de Is muestra respecto at peso on seco do In 

suttancia mineral fine del 0,40 %. 

Pnneba nY 14, 

25 

Esta prueba ilustra Is invenciOn. 

I In3 de ma suspensiOn de carbonato calcica can an alto contenido an sOlidos y coo Ins 

siguientes caracteristicas granulomØtricas (determinadas con on equipo Sedigraph’TM 

5100): 

30 - an diametro medlo igual a 0,86 JL in, 

- ci 89 % por peso de las particulas tienen un diametro media inferior a 2 p rn 

- el 59 % par peso de las particulas tienen un diametro media inferior a I lt m, 

- el 6 % pm peso de las particulas tienen on diÆmetro medic inferior a 0,2 n in, 



Se prodajo a partir de una suspensiOn acuosa de carbonato calcico con on contenido en 

sOlidos del 22,0 % par peso en seco de sustancia mineral usando poliacrilato sodico at 

0,22% (en peso en seco do loo aditivos actions per peso en sere de la sustancia 

mineral) (con on peso molecular M. igual a 12000 Dalton, medido pair GPC) 

5 ZirmeJTM 1000 al 0,23%, que es Un compuesto do circonio carbonato pothsico 

fabricado per MEL CHEIvRCALSTM. 

La suspensiOn so produjo mediante reconcentxaciOn tdrmica en on evaporador pilo(o. 

El contenido en iodides de la suspensiOn del carbonato fue igual at 71,2  % per peso on 

seen ic In sustancia mineral, y Is viscosidad de BrookJkldTM medida a lOU rpm flue 

10 igual a440 mPa.s. 

El valor COD foe igual a 0,062 %. La concentraciOn do fosfato en este ejempto de la 

invenciOn pudo eliminarse completamente on comparaciOn con Ia prueba n.0 12. 

Frueba n, 15. 

Esta prueba ilusfl Is inversion. 

I m3 de ma suspension do carbonato cajole0 con an alto contenido en sOlidos y con las 

siguientes caracteristicas granulometricas (determinadas con an equipo SedigraphTM 

5100): 

20 - on diametro media igual a 0,69 s an, 

- el 94 Ye per peso de las partleulas tienen an dianetro medic inferior a 2 on, 

- el 72 … por peso de las particulas tienen an diÆmetro medic inferior a I lt 

- el 7 … per peso de las particulas tienen on diarnetro media inferior a 0,2 

se prodajo a partir de una suspensiOn acuosa de carbonate cilcico con an contenido en 

25 solidos del 17,8% per peso en seco do sustancia mineral usando poliarilato sodico al 

0,28 … (en peso on seen de los aditivos arrives par peso en sera de Is sustancia 

mineral) (con un peso molecular M. igual a 12000 Dalton, medido per QPC) 

ZirmepM 1000 al 0,26 …, que es an compuesto do circonio carbonato potâsico 

fabricado per MEL CHEMICALSIM, 

30 La suspensiOn se produjo mediante reconcentxaciOn tdrmica on an evaporador piloto. 

El contenido en sOlidos de Is suspensiOn del carbonato flue igaal al 71,2 … par peso en 

seco de Is sustancia mineral, y Its viscosidad de BrookfleldTM medida a 100 rpm foe 

igual a 840 mPa.s, 
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� Tras habor anadido an 0,1 % adiciona! de ZirmeITM, In viscosidad do BrookfleldTM 

medida a 100 rpm flue igua! a 420 mPa.s. 

El valor COD foe igual a on 0,08! Ye. 

La concentiaciOn de fosfato an oslo ojomp!o do Is invcnciOn se elimino completamente 

5 on comparaciOn con Is prueba a.° 13. 

En comparación con las pniebas o,' 12 y 13, las proctors n. 14 y 15 demuostran quo ci 

use do as compuesto do circonio en combinacion con poliacrilato, de acuerdo con Is 

fo invenciOn, produce dispersiones acuosas do carbonate  cÆlcico eatables on tØrminos do 

10 viscosidad do Brookfle!dTM sin utilizar fosfato. 

E,JEMFLO 5 

Este ejemplo ilustra ci uso do an compuesto do circonio on an pr000so do fabticacion 

15 de una suspension con carbonato calcico pore sin emplear dispersantes con fosfato 

anadiendo Cl compuesto de circonio directamente a usa torta de fi!tro prensa do 

carbonalo calcico. 

En osto ojemplo, el proceso reivindicado par If invenciOn tambiØn Se caractoriza 

porqae so introduce carbonato cÆ!cico en seen duranto Is fide do recencentraciOn. 

40 20 Par ü!timo, este ejemplo tambien muestra quo an proceso de acuerdo con Is invención 

tambidn le aconite a! experto to Ia materia disperser carbonato cÆlcico on agua pan 

oftener on alto contenido en solidos (mayor del 70 % nor peso on seco do sustancia 

mineral) y tuna buena estabilidad en tØrminos do viscosidad do BroofleldrM. 

Pnieba uY 

25 

Esta pruoba ilustra Ia invencirm. 

450 g tons de filtro prensa do carbonate calcico con Un contenido on so!idos &1 65,5 

% (par peso an seco do sustancia mineral) y con las siguientes caractorIsticas 

granulomdtricas (medidas con Un eqaipo SedigraphTM 5100): 

30 - el 98 % pot peso do las particulas tienon an diamotro media inferior a 2 t in, 

- ci 77 Ye pot peso do his particulas tienoo an dianetro medio inferior a I t an, 

- ci 13,7 % por peso do las particulas tienen ml diametro media inferior a 0,2 

tm, 
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sin areas sustancias qaimicas se dispersaron asando ZirmelTM 1000 al 0,60 %, no 

peso en 5000 del aditivo active pot peso en sees on Is sustaricia mineral, que es on 

compuesto do circonie carbonato potÆsico fabricado pot MEL CHEMICALSTM 
y 

Se 

anasaron 

Posterionnente, 

so aæadib durante Ia agitation an dispemante a base de poiiactijato al 

0,03 % (en peso en seen del aditivo activo pot peso en seco On Is sustancia mineral) 

fabricado pot COATEXTM con el nombre coinercial CoatexTM GXN. 

Posteriormente, Is suspension obtenida so reconcentró mediante un evaporador do 

laboratoria anadiendo posteriormente HacoteTM 20 al 0,10% (en peso en seco del 

10 aditivo active pot  peso en sees de la sustancia mineral), que es an compuesto de 

circonio carbonato anionico fabricate pot MEL CHEMICALSTM. 

El contenido on sOlidos final the iguaI al 72,0 (eli peso en seep de Is sustanci 

mineral) 
y 

to suspension me estable 
y 

prescntO una viscosidad do BrookJieldTM igual a 

270 nPas, 

15 El valor COD flue igual a an 0,009%. Este valor es significativamente menor que el 

obtenido durante Is pmeba n.° 13  are ilustra Is tdcnica anterior; asi ci process 

reivindicado pot Is invention Ic pennite al experto en Is materia reducir 

significativamente to cantidad do dispersantes a base de policarboxilato, reduciendo asi 

ci valor COD. 

� 
20 

Prueban.° 17. 

Eats prueba ilustra Is invenciOn. 

967 g torta de fultro prensa de carbonato calcine can an contenido an solidos del 65,5% 

25 y con las siguientes caracteristicas granulonidtricas (medidas con on equipo 

SedigraphrM 5100): 

- el 98 % per peso de las particulas tienen Un diametro medic inferior a 2 tr 

- el 77 % pot peso do las particulas tienen an dianetro medio inferior a I n an, 

- ci 13,7 % pot peso de las particulars tersest an diametro media inferior a 0.2 

30 pm, 

sin otras sustarucias qaimicas Se dispersaron usando Bacomna 20 al 0,60 % (en peso 

en sees del aditivo active pot peso en seen de Ia sustancia mineral), qae es an 

compuesto de circonio carbonato amOnico fabricado pot MEL CHEMICALSTh, y se 

amasaron. 
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Posteriormente, Se afiadio durante Is agitaciOn on dispersante a base de poliacrilato al 

0,03 % (en peso on seen del aditivo activo per peso en sew de Is sustancia mineral) 

fabricado por COATEXTM cone’ nombre conercial CoatexTM OXN, 

La suspension presento on contenido en sOlidos del 65,0 % (par peso on seco de Is 

5 sustancia mineral) y so reconcentrO afiadiendo el misno carbonato calcico cii forma de 

polvo deshidratado par aspersion hasta oftener Un contenido en sOlidos del 71,2%. 

Tras haber anadido BatoterM 20 a! 0,60 % (en peso en seen del aditivo active per peso 

on sew do Is sustancia mineral) y CoatexTM GXN al 0,03 % (en peso on sew del 

Saditivo activo for peso en sew de Is sustancia mineral), Se obtnvo one suspensiOn 

10 eatable do carbonate calcite con una viscosidad de BrookfieldTM igual a 280 mPas. 

El valor COD the igual a Un 0,009 %. Este valor es significativamente menor que ci 

obtenido durante la prueba 11.0 13 we ilustra Ia tdcnica anterior; asi ci proceso 

reivindicado par la invenciOn In permite al experto on Ia materia reducir 

significativannente Ia cantidad de dispersantes a base de policarboxilato, reduciendo as! 

15 el valor COD. 

Prueban. 18. 

Esta prueba ilustra Ia invenciOn. 

20 964 g torta de filter prensa de carbonate calcico con in contenido an sdiidos del 

63,5 % y con las siguientes caracterfsticas granulonet’icas (medidas con an equipo 

Sedigraph 5100): 

- el 98 % per peso de las particulas tienen on diÆmetro medio inferior a 2 tm, 

- el 77 % per peso do las particulars tienen an dianetro medio inferior a I 

25 - ci 13,7% per peso de las particulas tienen ml diamet’o medio inferior a 0.2 

y sin otras sustancias quiniicas Se fluidificaron anadiendo aria mezcIa de BacoteTM 20 

a! 0,30 % (en peso en sew del aditivo active per peso on seco do Is sustancia mineral), 

que es an compuesto de circonio carbonato amØnico fabricado par MEL 

CHEMICALSTM, y ZiernellM al 0,30 % (en peso en sew del aditivo activo par peso 

30 en seco de Is sustancia mineral), que es on compuesto de circonio carbonate potÆsico 

fabricado par MEL CHEMICALSTM. y Se amasO. 

Posteriormente, Se amain mÆs CoatexTM GXI’T al 0,03 Ye (en peso en sew del aditivo 

activo par peso en sew de In sustancia mineral) durante Is agitaciOn. La suspension 

presentO no contenido en solids; del 65,5 % (por peso on soco do Is sustancia mineral) 
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y so recancentró afladiendo ci mismo carbonato calcico an forma do poivo 

desliidratado por aspersion on presencia de CoatexTM OXN ci 0.03 % (cii peso en sew 

del aditivo active por peso en peso en seco del aditivo activo mineral) hasta obtener on 

correction on solidos del 71,0%. 

5 El valor COD flue igual ann 0009%, 

Tras Is adivion de una mezcla do BacoteTM 20 al 0,30 % y de ZirmeltM 1000 al 0,3 %, 

quo as on compuesto de eirconio carbonate potÆsico thbricado por MEL 

CHEMICALSTM, y Coatexfli GXN at 0,03 %, en peso an seco del aditivo activo por 

peso en seco do] po]vo mineral dcshidrat9do por aspersiOn afladido, y ajustando ci pH 

10 a 10 mediante ran soiuciOn do hidrOxido do potasio, Se obtuvo mla suspensiOn estabie 

do carbonato caicico con utla viscosidad do BrookfieldTM igual a 173 mPa.s. 

El valor COD fue igual a Un 0,017 Ye. Estes vabores COD son significativamente 

nenores qua loss obtenidos detente Ia pnieba fl.0 13 y qua ilustran Is tØenica anterior; 

asi ci proceso reivindicado pot Ia invention le pernite al experto on Is materia reducir 

is 

significativamente Is cantidad de dispersantes a base do policarboxilato, reduciendo all 

el valor COD. 

Adenas las pruebas n. 16-18  domuesnn claramente quo on pnoceso do acuerdo con 

Ia invencin permite fabnicar and suspension estabie con carbonate cÆicico, sin utilitar 

20 dispensaries a base de fosfato, afladiendo ci compuesto de circonio directamento a lila 

tons  de fibtzo prensa de carboniato cÆicico, reconcentrando posteriormente y aæadiendo 

ci carbonato caicico en seco a continuaciOn. 

EJEMPLO 6 

25 

Este ejempla ilusura ci usa do ma suspension con carboato cMzico Qua cont one Dna 0 

mas compuestos de circonio, y fabnicada usando ci proceso reivindicado per Ia 

invenciOn, parent producir colones de estucado que so utilizarari posteriornente para 

estucar papel, 

30 Este ojemplo tamblØr, ilustra papeles producidos do acuerdo eon Is invenciónl y con 

alguna de sus propiedades options mejoradas por ci use de una suspension con 

carbonate caicico y con one o mÆs compuestos de circonio de acuerdo con Is  

invencion, 
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en este ejemplo, so fornularon composiciones de estiicada do papel usando varias 

suspensic,nes do carbonato calcico quo representan to teonica anterior y otras quo 

representan Is invencion. 

La composicion de cada color de estucado fue la siguiente (expresada en tenninos do 

5 partes por peso de los productos sects): 

Suspension con carbonato calcico 

(carbonato calcico fabricado par OMYATM): 80 

HydraglossrM 90 

tortilla de HIJBERTM) 20 

10 CoatexTM GXIJ 

(dispersante labricado par COATEXTh): 0,! 

DOWTM Latex 966 

(aglutinante de latex labricada par DOW’ CHEMICALS): I 

CMC PinnfixtM 10 

IS (coboximetilcelulosa fabricate par METSA SERLATM): 0,5 

PVA MovdoflM 6-98 

(alcohol polivinllico fabricado per CLARIAN]JM): ON 

BlancophorTM P 

(abrillantador Optico fabricado par CIHATM): 0,6 

20 

So compararon Its colores do los estucados usando estucados sencillos a doble earn to 

papal soporte sin nadera de 58 gIm2 con aria velocidad do Ia estacadora do 

1’200 nilmin; ci peso de los estucados aplicadas file do 11,0 y 12,5 gIn. 

El papel so calandrO con una carga de ’Inca do 250 y 270 kN/rn y a tma tenperatura do 

25 80 C usando an VoithTM Sulzer Supercalender a II Nips. 

En lodes los costs so midin Is opacidad nediante an equipo EIcphroTM 3000 do 

acuerdo con Is norma DIN 53146 

30 Prueba nY 19. 

Esta prueba ilustra a tóoniea anterior y utiliza a suspensiOn do carbonata calcico 

obtenida para Is prueba n. 12. 
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La opacidad medida tras el calandrado a 250 kN/m y normalizado a 83 g!m1 flue de 

88,0%, 

La opacidad nedida uas ci calandrado a 270 kN/m y normalizado a 83 g/m2 flue del 

87,8%. 

Prueba n. 20. 

Esta prueba ilustra Is tØcnica antedor y utiliza Is suspensiOn de carbonato calcico 

10 obtenida para Is  prueba mY 13. 

La opacidad medida tras ci calandrado a 250 kIT/rn y nonnalizado a 83 g/m2 file del 

880%, 

15 La opacidad medida tras ci calandrado a 270 kN/m y nornalizado a 83 Win2 fne del 

87,6%. 

Prueban.' 2!. 

to 

20 Esta prueba ilustra la invenoion y utiliza la suspension de carbonato caicico obtenida 

paralapruebanY 14. 

25 

La opacidad nedida tras ci calandrado a 250 kN/m y normalizado a 83 g/rn2 fuc del 

88,2%, 

La opacidad medjda tras ci calandrado a 270 <N/n y norn)aiizado a 83 g/m2 foe del 

88,2 %. 

Los resuitados anterior indican que mu papal que eontiene dispersiones aduosas de 

30 acuerdo con la invencio presenta unos vaiores de opacidad iguaies e incluso 

ligeramente mejorados. 
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kueba n. 22. 

Esta prueba ilusua la inventiOn y utiliza la suspension ic carbonato calcico obtenida 

pam Ia pnieban. 15. 

La opacidad medida tias ci calandndo a 250 kN/m y normalizado a 83 g/m2 fue del 

88,3°/U. 

La opacidad me4ida tias ci calandndo a 270 kN/m y normalizado a 83 g/m2 the del 

10 81,8%. 

Los resuitados anterior indicn que an papal que contiene dispersiones aduOsas de 

acuerdo con Is invenci6 presenta unos valores de opacidad iguales e incluso 

ligeramente mejorados. 

I  



REIVINOICACLONES 

I. Proceso de fabricaciOn do ma suspensiOn acuosa con carbongto cÆlcico 

5 caracterizado porque dicha suspension acuosa con carboiiato cÆlcico so prepara 

anadiondo unog-mscompuestos de circonio y posihiernente uno 0 silas aditivos sin 

fosfato mÆs como agentes potenciadores de Is dispersion yio molenda. 

to2. Proceso conforms con a reivindicaciOn I caracterizado for 5cr in proceso de 

I 10 <oUqen ci coal: 

se aflade carbonato cÆicico en seco y/o en forrna do dispersiOn acuosa 0 do 

suspensiOn acuosa ode torta flitro prnsa a aria suspension acuosa y/o ama 

emulsion acuosa y)o una solucion acuosa quo comticne tirlO 0 silas 

IS compuestos do circooio. Posteriormente, Sc mucic ci compucsto resultante, 

posibltmen%e 
cmi no o mks aditvos sin fosfato mks que act(san comb 

agentes potenciadoros do la dispersion y/o de a molienda; 

0 bien, 

uno 0 mÆs compuestos do c.irconio on 50cc y/o an forma do suspensiOn 

20 acuosa y/o de emutsiOn acuosa yin do sotuctoti acuosa so aadeu a arm 

dispersion acuosa 0 a fins suspension acuosa a a aria norm filtro do prensa 

do carbonato cÆicico. Posteriormente, Sc mucie ci conpuesto rosultante, 

posiblenerite con man o mÆs aditivos sin fosfato mas aimr actüan conic 

agonies potonciadorcs do la dispersion y/o do in molicoda. 

25 

3. Proceso conforme con la roivindicaciOn I caracterizado for 8cr un pr000so de 

dispersion en el coal: 

so aflade carbonato calcico en seco y10 an forum de dispersion acuosa 0 de 

30 suspension acuosa o do tonic filtro prensa a aria suspension acuosa y/o ama 

emulsion acuosa yo usia soluciOn acuosa que contiene uno 0 mÆs 

conipuestos dc circonio. Posteriormente, Sc dispersa ci compuesto 

resu)tantc, posiblemonte con uno o mks aditivos sin fosfato rams que actüan 

comm agcntcs potcnciadores de la dispersion ym de Is molicnda; 

35 obieL, 
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one 0 nas compuestos de circonio on seco y/o en forma de suspensiOn 

acuosa ym do emulsion acuosa y/o do solucion acuosa Se anaden a mm 

dispersion acuosa Ca una suspensiOn acuosa a a mm torta filtro de prensa 

do carbonate calcico. Posteriormente se disperse ci compuesto resultante, 

5 pasiblenente con mo o mÆs aditivos sin fosfato mass que acttan coma 

agentes potenciadores de Is dispersion y/o de Is molienda. 

4. Procoso conforme con In reivindicaciOn I caracterizado por 5cr on proceso de 

10 

con tra.çjOn en el coal: 

so Made carbonato calcico en seen y/o en forma de dispersion aduosa ode 

suspension acuosa o do torta filno prensa a una suspensiOn acuosa y/o mm 

emulsiOn acuosa y/o urn solution acuosa que contiene uno 0 mÆs 

compuetos de circonie. Posteriormente, Se concentra ci compuesto 

IS resultants, posibiemente con uno o one aditivos sin fosfato moss; que actOan 

come agentes potenciadores de la dispersion y/o de Is molienda; 

0 bien, 

one o orals compuestos de circonio en seen y/o en forma de suspensiOn 

acuosa y/o do emulsion acuosa ybo de saurian acuosa Se anaden a una 

20 dispersion acuosa o a una, suspensiOn acuosa a a una tons filtro de prensa 

do carbonate calcico. Posterionnente, se concentra el conpuesto rosultante, 

posiblenente con mm o mÆs aditivos sin fosfato mas quo actüan come  

agentes potenciadores de Is dispersion y/o do is molienda. 

25 

5. Proceso confronts con to reivindicacion I caracterizado par ser an proceso de 

dispersion on ci cual: 

se Made carbonate calcico en farina do torta de pignento seleccionada a 

30 partir de usia torte de filtro prensa y/o de una torta centnfugada y/o de urn 

torta obtenida mediarte an proceso de electroconcenlraciOn, teniendo dicha 

torta preferibiemente un contenido de agua par peso on seco de sustancias 

minerales superior al 20 % a una suspension acuosa y/o a una emulsion 

acuosa que contenga uno 0 sins compuestos de circonio. Posteriormente, se 

35 dispersa la composiciOn resultante, posiblemente con uno 0 sins aditivos 
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sin fostàto  Ws quo actüan comb agentes potenciadares de Is  dispersion yb 

do Is molienda; 

o bien 

Se mezcla aria o ms compuostos do circonlo en seco y/o en forrna do 

3 suspensiOn acuosai ym de emulsion acuasa can nan torta do pigmento 

seleccionada a partly do aria tons do fihso prensa Y/o do fDa tort 

centrifligada y/o do fDa torta obtenida medianto Un procoso de 

electroconcenfraciOn, teniendo dicha tom preferiblemente in contenido do 

agfa par peso on seco de sustancias minerales superior al 20 ’/0. 

10 1>osteriormente, se mezela Is composiciOn resultanto, posiblenente con can 

a mass aditivos sin fostatos miss quo actüar coma agentes potenciadores de 

Is dispersion y/o do a molienda. 

6. Ur’ proceso cotforme cot’ coauiesa M lus ,eivi,dicaciones I a 5 caiacterizado 

15 porque ci compue5to de circonia es circonia carbonato amonico, encomia carbonata 

pothsico a mezclas do rates. 

7. Ptoceso conforme con cualquiera do las roivindicaciones I a 6 caracterizado parque 

ci compuesto do circonio so suministra en forma do suspension acuasa y/o soluciOn 

20 acuosa yio emulsion acuosa con in contonido del 0,01-10% our peso on seco del 

compuosto do chronic, mas preferiblemente del 0.03-5 °k par peso en seco del 

compuesto do circonio. 

S. Procoso conformer can cualquiera de las reivindicaciones I a 7 caractorizado porquo 

25 las suspensiones aouosas ybo dispersiones acuosas quo contienon carbonato câlcico so 

producen mediante an paso do conceotraciOn mecÆnica )’bo tdrmica tras al menus an 

paso do molido en seco y/o en hümcdo sin quo so utilice dispersanto y con una 

concentraciOn baja en matei’ia sees micros del 40 % por peso on s000), pesos quo 

opcionalmonte vienen seguidos par an nuevo paso do molida. 

30 

9. Suspensiones aduosas ybo dispersiones acuosas de carboriato cicico caracterizadas 

par obtencrse modiante an procoso confonne con cualquiera do las reivindicaciones I a 

8. 



10. Suspensiones acuosas y/o dispersionos acuosas p-carbonato calcico do acuerdo 

con In reivindicción 9, caracterizadas  pot contene; mÆs dI 45 % pot peso en 50cO de 

carbonato cÆlcico, preferiblomente nas del 65 0,tpor-peso en seen do carbonato 

calcite, y tons preferiblemente mÆs del 78 Ye per peso en seen do carbonato cÆlcico 

11. Suspensiones acuosas y/o dispersionos acuosas do carbonato oalcico de acuerdo 

con cualquiera de las reivindicaciones 9 O 10 caracterizadas pot contener urn C) mÆs 

compuostos de circonio y posiblemente uno 0 mas adifivos sin fosfato mas corn 

agentes potenciadores de Is dispersion yb tie Is molienda, 

Ia 

12. Suspensiones acuosas y/o dispersionos acuosas do carbonato calcico do acuerdo 

con cualquiera tie Ins reivindicaciones 9 a II caracterizadas porque el compLiesto de 

circonio es circonio carbonato amónico, circorlio carbonate potasico o mezclas do 

estos. 

13. Proceso para obtener an pigmento mineral tie carbonate cÆlcico seco caracterizado 

not el secado to sspe iows acuosas y Ic dispersiones atuosas do carbonate thkico 

tie acuerdo con cualquiera de las reivindicaciones 9 a 12. 

20 14. Pigmento mineral do carbonate calcico en 50cc caracterizado pot obtenerse 

mediante on proceso conforme con Ia reivindicaciOn 13, 

IS, Uso de suspensiones acuosas ybo dispersiones acuosas de carbonate calcico de 

acuerdo con cualqniera de las reivindicaciones 9 a 12, y/o tie pigmentos ninerales de 

25 carbonato cÆlcico en secede acuerdo con In reivindicaciOn 14, para In fabricaciOn de 

papel, de reveslimientos de plastico y/o do estucados de papel, corno carga pant 

composiciones do pintura con base acuosa 0 plªsticos, 

16. Papal, plasticos y pinturas quo contengan dispersiones acuosas y/o suspensiorles 

30 acuosas de carbonato calcico de acuerdo con cualguiera de las reivindicaciones 9 a 12 

y quo contengan pigmentos minerales do carbonato calcico en seen tie acuerdo con is 

reivindicacion 14. 
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RE SU MEN 

La presente invencion tiene como objeto proporcionar on proceso para fabricar 

S  
seuosas con carbonato calcico, preparandose dichas suspensiones 

acuosas con carbonato eÆlcico anadiendo uno 0 mÆs compuestos de circonio y 
posiblemente mm o niÆs aditivos sin tosfato aS coma agerttes potettciudores de a 

dispersiOn y,’o molienda. Otro objeto de la presente invcnciOn se refiere a Iso 

suspensiones con carbonato clieico nsf obtenidas y a Ins pigmentos minerales de 

10 carbonato cÆlcico en seco resuitantes del secado de dichas suspensiones. Otro objeto 

de in jnvencjôn es ci ’so de dichas suspensiones y de dichos pimentos minerales 

secos par a fabricaciOn de pope[ y de revestimientos dc piastico como carga parc 

composiciones de pintura con base acuosa, piAsticos y similares. Los papeles. pinturas 

y pis%icos que contengan dichas suspensiones y dichos pimentos secos son tambidn 

IS objeto de ]a preseQie invenciOrl. 
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4. Rsilllnd.r. 
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aprication, Or ores priocity łaJm. must eth the inlielnationel Bureau as provid In noise SObiai and OCbiaa respecSve, 
tents the teraptetAf’ ci 15uI plsuatloneIti flnIsInaltonIsI pubUcaon. 
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ntemaVon prarImin,an exemineifon pocedore there is ueirnIy no need to the amendments or the deknis under Artole 19 
except wtsro, 0.9, the oppnloantwants the labor tots puttsied hr the porooes at pto’ISO,IS promotion or hitS another 
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NV, C0901 C2 CO1F11/18 CQOC34 D21H171(0 D2IH1O100 

OMYA DEVELOPMENT AG 

1. This opinion contains IncIpcaOons mIatlriQ to the following Items: 

0 fox No. I Basis of the opinion 
o Box No. Ii Priory 
O Box No. III Non-estabfshmeni of opinion with regard to novelty, inventive step and industrial applicability 
[] Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rod 42b/al (a(i) with regard to novelty, inventive step or industrial 
applIcabIlIty; citations and explanalions supporting 50011 statement 

o Box No, VI Cstair) documents 011.d 
o Box No. VII Certain defects in the international appricalion 
o Pox No, VIII Certain observations on the international application 

2. FURTHER ACTION 

If a Painful for intsrnatirnaI preliminary examination is made, this opinion siI usually be considered to be a 
wrilten opinion of the International Preliminary Examining Authority rIPEA, except that this does not apply where 
Me applicant chooses an AuthorIty other than this one to be the PEA and the chosen IPEA has notited the 
International Bureau under Rule 65.1 b/s(b) that written opinions of this International Searchino Authority 
will not be so considered. 

If this opinion Is as provided above, considered to be a written opinion of the IPEA, the apptcant is invited to 
subqnil to the IPEA a written reply together, where appropriate with amendmenls, before the installation of 3 months 
from the date of mailing 01 Porn, PCTASA20 or before me explosion o122 months from be prrority data. 
whatever expires later. 

For hrfher options. see Form PCTASA220. 

For MThetSla ,Iotn to Form PCT4SA&ZCt 



WRITTEN OPINION OF THE . International application No... 

INTERNATIONAL SEARCHING AUTHORITY PCTAB200B001945 

Box No. I Oasis of the opinion 

I. with regard to the language, this opinion has been established on the basis of: 

Me international appflcation in Vie language in which it was flied 

0 a translallon ot the lnternational applicaUon into � which is the language or a translaflon lurnished for the 
Jrposes of International search Rules 12.3(a) and 23.1 (b)), 

2. With regard to any iijclootide sndbr amino acid sequence disclosed in the internathnol application and 
necessary to the claimed invention, this opinion has been established on the basis OF: 

a type or matnl: 

o asoquenceiisting 

U tabLe(s) related to the sequence listing 

b. Format of material: 

o onpaper 

o In elecronic lorni 

C. time of flhng?IurnShIng: 

o contained in the International application settled. 

O filed together with the internaf.onal application in elecvonic form. 

O furnished subsequently to this Authority For the purposes of search. 

3. 0 In addition, In We case that more than one version or copy eta sequence listing andr table rolang thereto 
has been riled or furnisbed, the required statements that the information in the subsequent or additional 

capes Is ONAAA to Met to the replacement as tite<i an <ices rog beyGc’d the apflcatio as Wed, as 
appropriate, were furnished. 

4. AddIllonal comrnent: 

FIXTm P01A3N237 (Apd 2005) 



WRITTEN OPINION OF THE international application No. 
INTERNATIONAL SEARCHING AUTHORITY PCT462006fJOl945 

Box No. V Reasoned statement under Rule 43b1$.l($)(l) with regard to novelty, Inventive step or 
Industrial applicabilIty citations and explanations supporting such statement 

I. Statement 

Novelty (N) Yes: Claims 1-16 
No: Claims 

Inventive step (IS) Yes: Claims 1-16 
No: Claims 

Industrial applicability (IA) Yes: Claims j 16 
No: Claims 

2. Citations and expianabons 

ses searS. shed 

Box No. VIII Certain observations on the intornationai al*,licatioa 

The following observations on the clarity of lie claims descrlpon and drawings or on the question whether the 
claims are ttilIy supported by the description, are made: 

we separate sheet 

Fnr, POTASN23I upirl most 



WRITTEN OPINION 
or THE Irternatior,al application No. 

INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) P011IB20061001 945 

Clani 
Present claim 1 relates to a process of manufacturing a calcium carbonate-containing 
slurry in the presence of one or more zirconium compounds and possibly a phosphate- - 
free additive. 
Claim 2 refers to claim 1 and is !chamrid in that it is a grinding process 

Dl = US 3597251 discloses a calcium carbonate slurry containing up to 0.5 wt% of for 
instance zirconium oxide. 
01 further teaches on column 2 lines 25 If that the technical problem it addresses is to 
’further improve the dispersion of the calcium carbonate pigment over that achieved with 
the conventional prior an dispersant, such as disclosed in US Pat N°2750,299 ..... (sic, 
emphasis added). 
It can be seen that the said conventional dispersant IS S complex phosphate-type 
material (see coil hill 
It Is considered that the general idea of Dl does not teach away from the use of the said 
conventional phophate-type dispersant, but rather teaches (Dl 0012 line 29-32), to 
introduce an additional additive to the slurry to solve the problem addressed. 
Hence, claim 1 of Dl shows that the aqueous calcium carbonate slurry still contains from 
0.2 to 2% phosphate dispersant, and some zirconium oxide 

In view of Dl, the objective technical problem addressed by the present application, is bow 
to avoid the use of the said phosphate -type dispersants. 
Since none of the documents of the search report suggest to completely abandon the use 
of the said phosphate-type dispersants and at the same time teach or suggest to try to 
replace them by other phosphate-free additives, this Authority considers the solution to the 
said objective problem as being inventive. 

In other words, the documents of the Search Report all suggest the fact that zirconium 
compounds in combination with phosphate dispersants can be used to increase the 
dispersion of calcium carbonate in water. 
In turn, none of the said documents anticipate or suggest the fact that the said zirconium 
compounds in the absence of any phosphate containing additives - could solve the 

Porn, FCTII800737 (Separate Se.t (ream 1) (EFGAprIr 2005) 

(fl 



WRITTEN OPINION 
or THE International application No. 

INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEEn PCT/I62006/001 945 

technical problems addressed by the present application (see page 8 lines 12-22). 

The same conclusion applies to the dependent claims. 

The calcium carbonate-containing slurry comprising of one or more zirconium compounds 
and no phosphate-containing additives not being anticipated or suggested by the prior an 
Utterature, present product by process claims 9,14 are patentable as well. 

Clarity of cairns 2.3.4 
Present claim 1 relates to a process or manufacturing a calcium carbonate-containing 
slurry in the presence of one or more zirconium compounds. 

Claim 2 refers to claim 1 and is characterized in that it is a grinding process!’ 
Claim 2 lacks clarity as claim 1 is not a grinding process, but a process of manufacturing a 
calcium carbonate-containing slurry. 

Suggestion i Clarity can be achieved by indicating that claim 2 is a process according to 
claim 1 but further comprises a grinding step. 

The same objection an suggestion is made -motors mutandis- for claims 3 çdispersing 
process’) and claim 4 (cor,centraVrrg process) 

ForTh PCIASAQ37 S.araI. SI..I) S’oe 2) EPO-Ap0I 2005) 
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Bitte beachten Sie, dass angefuhrte Nichtpatentliteratur (wie z B. 
wissenschaftliche oder technisehe Dokumente) je nach geltendem Rechi 
deni Urheberrechtsschutz und/oder anderen Schutzarten für schriftliche 

� Werke unterliegen konnte. Die Vervielfaltigung urhebenrechtlich 
geschulzter Texts, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist otirie 
ausdrUcicljche Zustimmung des Rechtsinhabers nicht gestation. 

[1 

Veuillez noter qua [as ouvrages de Is litterature non-brevets qui sent 
cites, par example les documents scientifiques ou techniques, etc., 
peuvent Øtre proteges par des droits d’auteur et/cu touts autre protection 
des ecrits prevue par ies legislations applicables. Les textes ainsi 
proteges ne peuvent Œtre reproduils ni otilisØs dans dautres publications 
electroniques ou imprimØes, ni rediffuses sans lautorisation expresse du 
titulaire du droil dauteur. 

Please be aware that cited works of non-patent literature such as 
scientific or technical documents or the like may be subject to copyright 
protection and/or any other protection of written works as appropriate 
based on applicable laws. Copyrighted texts may not be copied or used 
in other electronic or printed publications or re-distributed without the 
express permission of the copyright holder. 
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CERTIFICADO NOTARIAL 

(Ca sadn ci ealteithate cc SOCIEDAD) 
agadoanEJSstdor, EsoaUnidex c4an.y Votems) 

Ales diesdSnesa & 
S Nolan0 qna ’Ike DA FE da gut: 

(ctomb,e do Ia patsona title finna at podar) 

� trayor de Sad y donsici]iado  
firma de an puss 

I on at dtcnmeaia qua micacede. 
2. Coa of (ala) atorgsat y qur ante (a) asti Legalo]anto rapacitado 
pare al orgaac.to. 
3. El ot&lgaata ha tirmado at refarido dacumettto eta an cajtciar 
d. 
Fee iapcteonafrwica_______________ 

N0TAmAL CERTIFICATE 
When the applicant Y, CORPORATION) 

aare or Itc Voted in: El Sa]vador. Mexico. U.S.A. and Valiance) 

me IlOdly1f.accurtrU XOT 
the undersised Notary CERTWIES thE; 

I. Dr. Paftiok Gane mid Maithice BLiri 
(sarea of tho pmxan ahu eignt the OF of attorney) 

If HAS age and don,ici lad at Stadan,eg S. CI -4I52 Rodthal, Sttaer]end 
tad at Mittoliwog 20, c -4a51 Rothritt, S,s*erlaad all over halt ott the 
fretgoilsg dooanFssr 
2. The grantors aye to rum patsonnity lonovm and that ihoy have legal capacity 
L, execute the deonnyent. 
3. ma grentans hen ettc.nted the farcgsng dO{rntent 1. their capacity ci 
HIS or R&D and tend of ?igmccn Enaccring 
If the jutidicat person OiTc,a Development AN 

- ...........................0!  4. I he eoitonea )arIULcaI paeanh nth pjace of business at BssJoatnssc 42 eta tagatmeale CN-l665 Othingana. St.iaaerts3d it duly organized, htis ataat legal exietenca conana,ida. qua tiene acluatmeinac and that the paapoeet for which he power f attorney is granted era ’lthin the esietancis legal y gate ci nato ara at cad a ha otorgado erie scope of Is corporate p oeee. 
peter asIa coanpreaattdo case ton qua cenatitsaycu su objeto teiat. . The grantoG hate its at the referred quality and that iheir raprtsentatiofla 5. Dl olcepala jane efeeaav.n,ente is repreraisaan,an gate astern., qae are legal and that they eropowerad to gn.nt this poa.er or aftoa.ey. attn en tozIllIsja y out asia thratlato pate olorgee exit poder. 5. t haa based the abe ecadtteatisat 3 � 4 0t 5, an OF gathentic docennrn 6. tee antenoran cattifiaaaio,iaa da as pianIst S � 4 y 5. SE constant porqac hich Syr sac aypaae exhiblaad to tne 
he ienido a vista toe dxemetttoe autenticce.
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NOTA; A coaaijnaadott de to anterior, ci C&netjt By Colombia debt 
is f]Sera do Nolario Public0 

agTtFiCAoo NOTARIAL C.nsndo a’ caheitsata en 
EiDIvIDUO, 

S 
us 

-,t::-: 2 21 
ye 

dais pns 4rrn ci podat) 

nm to a prcsansia 
aL eatorsanto y quo tate cats 

at Conaut de Catombia tithedo
 Nomat 

Pa e dtw*n ger Consul cit ColombIa e ante 
qu - ......a crfliflcaciOn drj ando conarancia 
i) de I. ralatencla legat Be Is atetedad, 2) de me eats ejerce 
area sianeate go nbjeto atsejat, Y 3) 6e qee to persona a P,raoIIes may 
otorgan "do, ,to. rscuitadmi par, bacteria, drjando 
conatancic ant .ni.nno ci, quo tuvo a Ia clara ins pruehas queacreditell 
tale. cIrcunnia.ncIaa. 

LEGALIZAtION VOR FL CONSUL BE COLOMBIA 
O POOR APOSTILLA 

NOTA: ibm the oio Ian Goriest muse tog.tizc tha a srsero of - Not 
Public. 

For �ii nthsr rma.nt he Colombian Consul or before who it a granted 
natal jenna � errflti a stating t) the ieai existence of the corporation, 

2) that the cnrrnrato purposes are actually both accomplished , 3) that 
the pern.,a or pertoass Ohm grant thin Punter or Attorney are enipowerad 
to do to The Consul seiu acre ry �tO that the doan mania comeacang theam 
circumat, aces acre exhibited to bile. 

LEGALIZATION BY TIlE COLOMBIAIN CONSUL OR BY 
AFOSTILLE. 

. 7 ee 
TRADUCCION OFICIAI. No. _____ a 
-JUAN iALQi;D ./A.-,:L( R_a.._]A 

,,,a c esTrpaeflr rsLlnl. 



APOSTILLE 
(Convetttinn (I..T I HNI to 5 octobre 1961) 

I, Crni art ; Swit, L 

This public doctmenj 

2. has beon signed by. 1’i. ., 
Ufling in the capacity of... . . 

4. bcars the sea]Jstsmp of.. 4A  

<. AlitysY’A( 

Certified 

5. at Soleure 6 the..ttq 
7. by ...... 

*kri&c Jim ckftny 

8. undernotnber ...4bQLQ .......... 
2 .SrmpfscJ: w.sl,F,e 

ie (+ ju.-
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AUTENTICACION DE FIRMA N°. 8 

BERNA, 16 DE ENERO DE 2007 

El Suscrito Segundo Secretado Encargado 

de las funoFones consulares de Is ernbajada do Is repUbica de Colombia 

CERTIFICA 

Que la senora AN/TA SCHURCH que autodza el presente documento 

ejercia Jegalmente en Is fecha expresada, as funcones de Oficial de Is 

Cancilleria de estado del Canton do SOLEURE y que a firma y selFo quo 

an eldocumento aparecen como suyos, son los que use y acostumbra 

S en sus actos oficiales, de acuerdo con el registro que Se Neva an este 

Consulado, 

El Suscrito Segundo Secretaric Encargado de las Funciones Consulares 

de Ia Embada, no asume responsabilidad alguna por el contenido del 

� ...tL. - ........-�-t :. 22 
CESAR H. ESTRADA MOLlNA 

� Pagado Impuesto do Timbre: U$ 9.00 



TRADUCCION OFICIAL No. 07/062 de Un doccj!nento escrito on ilHiS ci cual an Cu identitic2Ic6n be 
cer/s can ci scIla del traductor al iiempo con d pre,cnta Esia iradiiccibn h ida preparcda PDT Juan 
Pablo Pied rat, lie Agwreva Tra IJctor e Inter p ree modal d ebid am ente recon ocLd a de Co niormi dad con ci 
Certiticado NO Idoneidad Proresionci Na. M4N expedido par In Univecsidad National de Colombia, por ed 
MtriiStrio An Rejatianee Ext&tores y atftortzado for ci MiF)jsterro del interior y de Justicra, par reoiucion 
nÆmero 71a de200 
Se trsduce Un Pods, otorgado per la Coffipania OMVA DEVELOPMENT AG. Con feeha It de Enero, 

2007, certificado notariai y Apstiiia an 16040,esaritos an Poles  
Clarke, Modet & Co. 

COLOMBIA 

(DreccOn an espanol) 

. PODR 

Yo (nosotros), representantes legales de OMYA DEVELOPMENT AG., 

sociedad constituida y existente bajo las [eyes de SUIZA, y an actual 

cumprimiento de an oblate sociac con domicilio an 42 flASLERSTR.ASSE, 4665. 

OFTRINGEN, SUIZA, per el presente per el presente confiero (opnferimos) 

poder especial a favor de a DILIA MARIA RODRIGUEZ D’ALEMAN, identificada 

con cedula de cudadania No. 41.654.882 de Bogota y Tarjeta ProfBsional 

20824 y CLAUDIA LUCIA CARO RAMIREZ, identificada con Tarjeta 

Profesional 36448 y cedula de ciudadania No 40.017.374 de Tunja, con 

domicilio an Bogota, Colombia, pera qua actuando an so orden an nombre de 

Ia otorgante [a representen ante cua[quier entidad. auforided Pa persona, 

especialmente ante las del orden Administralivo, Contencioso Administrative, 

S de Arbitraniento you cualquLer otro an IN referenda a ía 

SO DE FABRICACION OE PAR1 CULAS PIGMENTARIAS, 

SECAS, EN SUPENSION 0 DISPERSION, ACUOSAS, CUP 

MATERIAS INORGANICAS V LIGANTES 

’.i TUDLJCCION Of CIA N0, 7 .J 
2 

JUAN PAbLO PjD .\. , A AcJiLERA 
rKAOLICfOa E iurtfYri actUAL 

DE and  li i ERLO! t si�i DA 



1) Soiicitar, trenrnlar, obtener y/o registrar ctialesqL1iefla de as modelidades de 

Propedad Industrial, tales como: Patentes de Invenciôn, Modelos de Utflidad; 

Diseæos IndusfraIes, variedades vegelales Marcas Lomas, Nortibres y 

Ensenas Cornerciales y Denori,inadnnes de Origen; as[ coma sus 

rerlovacicrles, mar-agars; traspasos, eambios de nombre y10 do,mcIia 

contratos y liconcias. 

2) Solicitar, tramitar, obtener, y/o registrar derec?ios do autcr, en cuaqui&ra da 

sus presentaciones as1 coma Is proteccion de secretos industriates y know-

how, 

3) Solicitar, tramitar, obtener yfo registrar registros sanitarios, permisos via 

licenses de funcionamientD; as[ comb sus renovaciones D prOrrogas, cesiones, 

raspasos, carnbios do nombrei domiclijo, contratos y licencias. 

4) Ejercer ecciones de oposiciôn, observacion, reclamos, reivndicaciones, 

reconsideracion, reposician, apelacion, oariceLacian administrative a judicial, 

nuLidad, proteccian at consurnidor, concesiOn do licendas protecciôrl de 

secretos industriales y cjemÆs acojones y recursos relcionados con derechos 

darivados de los asuntos scribe indicados y an contra de Ia competncia 

decrvadas de Ia obtencion 0 explOteclon de [Icenclas, 

ajioP j4 ’ndemnizacion de perjuicios Ternb’en podran intervenir an juicios 

!: 

iciales penales, conjencioso-administrativos, tL1teles y de paliam 

a ’oRi� . laos promovFdos pore! mandante o contra el 

nombres do domrn’o ante a enlidad competente 

TDLJccrIo OICIAL No. 6 2 
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6) En ci ejercicin de este mandate los mandataries arriba mencianados quedan 

facultados para: conciliar, cncelar! transigir, aceptar c(Æusuias 

compromisorias, desistir, recibir y tomar posesion de Is Cosa objeto de litigio y 

renunciar C desistw derecbos concedidos to an curse de concesiOn, admitir Ids 

hechos del proceso. 

7) Ratificar o no La agenda oticEoa. 

5) Asi misrno facultanios a Ids mencionados apoderados pera recibir 

notiticaciories y designar apoderados judiciales a extrejudiciales, sustituir el 

presente poder y revocar las sustituciones qua hicieren. 

Dada y firmado en (EN BLANCO), hay dia 11 de Enero, 2007. 

For: (Firmado) Ilegible (Firmado) liegibie 

CERTIF)CADO NOTARIAL fCuando el solicitante as una SOCIEDAD) 

(Poderes otorgados an El Salvador, Mexico Estades Unidos de M,erica 

Venezuela) 

Expedido day did 11 de [nero, 2007, el suscrito Noland CERTIFICA qua: 

1). Dr. PatrickGane y Mathias Bun, (nombre de quienes firnian el poder). 

clomiciliados on Studenweg 8, CH 4852Rothrist, Suiza, y 

4852 Rathrist, Suiza, suscribieron el anterior documento. 

Ic son conocidos personalmente y tiered capacidad para 

n suscrito el anterior document en sus caiidades de Jefe 

IRADIJCOON OIICIAL No. _____ 

JUAN . 

3 TPALAJCTO IkE iIET 

U. NJN. LN LuUK 
Si IdA 
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El 

do I & D y Jefe be Ingenieria be Pigmentos de Is persona juridica OMYA 

DEVELOPMENT AG. 

4) La mencionada persona juridica con domicilio onmercial an 42 

BASLERSTRASSE. 4665, OFTRINGEN, StJIZA, esta dobidamente constauda, 

tiene actualmente existencia legal y elfin para el coal so otorga este poder so 

encuentra denim do su objeto social 

5) El otorgante tiene on efecto a capacidad referida y so representaciOn as 

legal y estÆ autorizado para otorgar este poder. 

6) Fundamento as certifieaciones 3), 4) y 5) an los documental; autenticos qua 

para taP tin me fueron exhibidos 

(Firmado) Ilegible, Notario PUblico 11.1.07 

Note : El Consulado de Colombia debe autenticar la firma del Notario PUblico. 

Para todos los demÆs paises el Senor Consul do Colombia o ante quien Se 

otorgue, debe expedir ma certificacion dejando constancia de: 1) la 

existencia legal de la sociedad, 2) quo cumple actualmente con so objeto 

social, y 3) quo Par persona o personas qua otorgan este porter estan 

facultadas para hacerlo. El Consul tambien certificarÆ que as tuvo a la 

prueban y acreditan tales circunstancias. 

ONSUL DE COLOMBIA A 0 FOR APOSTILLA 

APOSTILLA 

01)LrAL N’ 
TADUCZOM 

ar{LTA AGth’k 

4 O 1lEP orLutL 

)J3 
ft. 

D usTICI 
oft M7 



(ConvenciOn de Ia Haya de Octubre 5 de 1961) 

Pals: Confederacion Suiza, Canton de Lucerna 

Este documento pUblico 

2. Ha side firmado par Dr. Bernhard Studer 

3. Obrando en calidad de Notarro PLbJico 

4. [lava el seliclestampilla del Noland Püblico 

CE RTIF IC AD A 

5. En SDIeUre 

6. Hey 15 Enero, 2007 

7 For or ANITA SCHURCF-I, Funcionaria do Is Cancilleria 

8. No. 16040 

9. SellolEstampilla Solid) 

10. Firma (Firmado) legible 

0$ TRADUCCION FIEt V COMPLETA d Ia cual Sc doja copia sri lot archives Us esla oficifla Pra su 
confronfacion y a a cual me reunite. 
Pogot& ReorarO 13 2007 

Z 
OpCIAL ’40
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I 
�_g y Comercia PRLSI 

S UPER NT DENCJA 

� � 
. .REQUISITOSMINIMOSPAPAA6MjSIONATRAMITE. 

POT 

PATEN7E DEINYENCJQN � � MODELO QE UTJLFQAD 

� + rndicacran.dsquo Sb ooljclta a concesFOn.do una patente � � � �. ��� 
EAT�. �. 

k + �Oates do JdanfllYoaojon dl sofloftt.o do 18 persona quo Presentaje soUcitud 1r + DescrJpolon do fa IflvonciOn �. � � � 
� � + D?bujos do sor estoporflnsnts .� � 

� £ I + comprobanto do page do Jas tasas ostabecdas 

QQMPLETA 3 . � . !NCOMPLtTA 3 

DFS$O LNQUSTRJAL 1 3 � 

+ ndcacO do,qe.se sollclta:o!.rsgisjro do DtseæoindustraF 
� t. Patos de IdentlflcaclOn del socitnte ode Is persona quo �prsenta�jasoJJud 

ReprootaoJon grflo y rotagttnoe do D.tseo ndustdal a muestra dot 
� �rnateflaf quo ThooFpora eIdfsfl. � . . � . � 

t Comprabanto depgo do lee toee estbectdas � . - � . f 3 

'MPLETA E 3 � �� � JNCOMPLETA [ 

E8QJE.DE1RAZAD0[ . � . . 

+ ndlcecôn:da. cue so eorjdth et regjstro do un Esqueme d Trazadb � � � � 4 Datos;do Identificael6n desOJoJtarjte ode�ta Persona qc1eresenta lasolicitud.. 3 + RepresontBon gtioad& esqlIorfla tra2ado - � 
+ Comprbbnte�.da p890: do as.tasai e&abecrdas � � 

� . 

T
tP7A.1 I � � . !NCOMPLTA 

flrna !RosppnsabIe� 

Fetha . ��. � �� ��Oarrir1$ No. 27ooPJoty10 � � � � �COni,utao,v.382oao. 
� Fx:.3Q a22O 

E-mail: �� 
wv8rogbvoo 

BogoDC.,Colombo 
�. . .. . 



REP( BLICA OE COLOMBIA 

SUPRINTEWDENCIA DE IlflUSTRIA Y CQMERCIQ 

oqot&. 

2020 

Doctor (a) 
EODRC1JEZ D ALEMAN DiLLA MARIA 

Apoderado(al y/o aepresentante de 

ONTh DEVELOPMENT AC 

EFERENCIA Radcacidn No. 7 136142 

SolioLtud mt erriac monal PCT/ 12006 / 001945 

Fecila .oicio IEEe nacmonal 25/02/2008 

TrEit9 11 
Evento 375 

Actuactdn 430 

Of–cio NO. 3g34 

Como resuitado del examen de forma, realizado con fuodarneoto en at artftalo 32 de 

Ia Decision 426 de Is Comisin de Is Comuntdad Andina, articulo 27 del Tratado de 

Cooperacior, an Materia de Patentee (PC?), regla 51 bis del Peglament, y Circular 

Uxtica de is superthtendenca de Ir.dustria y tome rcio, to le cornuolca que: 

1. La soli(itud no cootiene to copia del docurnento en cue consca Is cesin del 

derecho a Is pa:ente dcl inventor al solicltante o a Cu causaote. Arr. 26-k) 

De.cisidO 486. 

En cumpirniento de 10 dispuesto Per e arraculo 39 de Is necision 406. Se is 

reuiere para qtze dentro del t6rntin2o de doe eased aiwaielnes a 13 fecha as 

iaotificaoin del presents oficio complete los requisitos anteraormente ellunciados. 

En case as no dar curnplimientO al presence reuerinnisl1to, To solicitad as 

considerate abandonada y prderÆ an prelaciôa. 

o lob concerto a lo dispuesto en Cl numeral .1, literal NnalfiqJeSe el prasend  

C) del capitulo r4uint de titulo prmrnero de La Circuaar Unica No 10 de 2001. 

ALEX CA1ENZA PEDES DE VERGEL 

Jefe de La d i2i6n to Nuevas Creacionee 

Cl a ;T0r reueriLoieneo cue notificado per Ui acion or lista as 

recta___________ 
jlernand --



SUP LKIN FEND c.cIA ES INDUSTRIA V COMER DO 

ii liNlilgil IIIIIIIuIlIIuJjIIpig 
No. 07-135142. -00002-0000 

hhw 200&0S09 fl:355g &�P. 2020 1uECREACroNE ira 11 PA I ENTEIYII Eve: 378 PASENACIONALI Act 4-44 RESt’UESTAREDU: tcIios: 11 

Clarke, Modct&° 
COLOMBIA 

SENORES 
DIVISION DE NUEVAS CREACIONES 
SUPERINTENDENCtA DE INDUSTRIA V COMERCIO 
E. S. D. 

REF: EXPEDIENTE No. 07136142 
FECHA DE LA SOLJCTUD: DCIEMBRE 26 DE 2007 

SOLICITANTE: QMYA DEVELOPMENT AG 

ASUNTO: CONTESTACION A REQUERIMIENTO OFICIAL 

DILIA RODRIGUEZ DALEMAN, identificada como aparece at pie She mi firma, 
domiciliada an Is carrera 11 No. 86-53, piso 6, obrando como apoderada de Is 
sociedad solicitante do Is patente de Is referenda, an respuosta at oficio No. 
3934 notificado par fijaciôn an lista at dIa 14 de rnarzo de 2009, me permito 
presenter los siguientes documentos: 

� El documento an at qua consta Is CESION del derecho a Ia patente 
otorgado par los inventores at solicitanto. debidamente legalizados. 

� Su traducciOn ofciaI at EspaoI debidamente avalada par el Ministerio 
de Rolacones Exteriores. 

Espero con oto haber dade cabal cumplimiento a to solicitado par ese 
despacho y do confomildad con to indicado an los arliculos 30., inciso 3, 35 
inciso 2 y 59 inciso 2 del CCA, at analizar este memorial, atentamente ruegO 
as traten todas las cuestiones planteadas con motive del mismo. 

Se r Super ntendente. 

DILIA RODIGUEZ D LEMAN 
CC. 41654.682 de Bogota 
T.P. 20624 
ADM/srr - 
P. lOjLc 



1’ 
TRADUCCION OFICIAL Na. 08/209 de on documsoto escrito on InLIs. & otiS par su ideiitificaciofl Se 
goro con SI s&Io del ItdJJctOr S tIst’npo cott 14 presAnte. Esta traduodOn no sido preparada Pon JLa0 

Pablo Pledrahta AQullera, Iraductor Slnterprts Official debidatnenle reconocido por of Ministeijo der 
Intatior y de Justia. por reselucofl nmerc 718 as 2003 y autorjzsdo nor el Ministerio do relaciones 
Eb(t,olow as Colombis. 

Se fraduce on docurnento de Ce.iOn a tnvor do la companta 0MM DEVELOPMENT AG, V legalizaclon 
escItos on Ingl6s, edjuntos a  1 Aposfihla no. 1213 escrlta on rood LlØs Y espaflol.)  

CLARKE MODET & Co. 

Colombia 

CORREQ-ELECTRONICO: ciarkemodet@ cIarkoITTOdet.COm.00 

SANTAFE DE BOGOTA, PA. 92397, COLOMBIA 

CESION 

Los suscritos, (en edolante IDS CEDENThS) 

1, BUR), Matthjas 

2. SCHOELKOPF, Joachim 

3. KAE$SBERGER, Michael 

on calidad de inventores/diseiSadares de ’Proceso pars dispersar yja rnoler 

carbonato de caiclo concenfrado on Un inedjo acijoso usando Una solucion 

acuosa quo contiene coqnpuestos do zirconio, con dorTücilio an 

1. PtMTELIWEG 20 CH-4852 ROThRIST, Suiza 

2. BuechbuhIstrase 3, CI-I-89$6 Kiliwangen Suiza 

3. Schauensee 32, 01-6204 SEMPACI-I, Suiza 

Porel presents declarar, quo caden todos y cada Liflo do los derochos y privilegios 

qua Is correspondan a quo to p4ieden correspoixier sobre Is siguiente invencion, 

diseno industrial a modelo de utitidad Fase Colombians PCT!1B20061001945 

a favor do 

OMYA DEVELOPMETN AU 
.. 

con domicillo an 42 

El Cedente Y el Cesianerco flmlan est aceptacian do Is 

ceslon 

jum 

!frJL_LLiTfl 

ION DEJOAL No. 

1.  

"". 118 1b it,o 2001 



Dada y ftrmada an CH-Oftiingen alas 15 dies del mes do Febrero, 2006. 

I (Firmado) BUR], Matthias 

2. (Firmado) $HOELKOPF, Joachim 

a 

(Firmado)KAESSBERGER, Michael 

El Cedeote OMYA DEVELOPMENT AG 

(Firinado) DANE Patrick (Firmado) MEYER Beat 

El Cesionario 

(Este documento dabs set otorgado ante Notarlo Püb(ico y egalizado par el Consul 

Colombia o mediante Apastilla). 

. PRIMERA LEGALIZACION OFICIAL 

El suscdto, I. iur. Hans Warner, Notio PUblico de otffingen (Suiza) 

Date 

Due el Sr. Mathias euri, nacido el 4 de Enero, 1950, ciodadano Suizo 

residents en CH4952 RoffiriM (Suiza), reconocO Is firma anterior do 

tLJRl Mathias como to sia propia. El Sr. Mathias Bun so dentifico con 

at passports Suzo Nr, F0226506, expedo at 7 de junlo, 2003. on Aarau 

(Suiza). 

2. Par Is presente confirmo due - de contormidad con as eyes del Canton 

de Aargau (Suiza) ml S&lo NOfaflQ case at 
3& $ 

ejercia o do ml profesion. 

CH- 4665 Oftringen boy d40 26 de Maze, oe 
21108 

y .. 
ft ISAEA us,ii3O,A LVAaA 6–ºkl IA 1k 

(Sello Notarial a tinta) (Firmado) El NotP ... 

LRAOUCJON QFLCLAL No, _____ 
2 JUN iED:.Ar{LTA ACUILKA 

L JTtRM1E OfIUAL 
714 X MAYO 2X3 

OIL AV, Tht7&K V � VSflCM 



SEGUNDA LEGALIZACION OFICIAL. 

El suscrito, Dr. jul. Hans Widmer, Notario Pübllco de Oftringen (Suiza) 

Date 

4, Due el Or- Joachim Schälkopf, nacido el 28 do Mayo. 1961, ciudadano 

A!emÆn, residents an CI-l-8956 Kill-wangen (Suiza), fficonOCio (a firma 

antorbr de SCHOELKOPF Machim" como)a suya propia. El Dr. Joathini 

Stholkopf so identificó con el pasaporte Nenian Ni. 3643594302. 

oxpodido 91 17 do Febroro, 2003. en Berne (Suiza). 

� 2. Por Is presonte confirino que - do contomiidad con las byes del Canton 

de Aargau (Suiza) iii Sello Notarial estØ otorgado maW que osso eI 

o)erco do nu profesiOrt 

OH- 4665 Oftringen, hoy die 27 do Memo, 2008, 

(Sello Notarial a dints) (Firmado) El Notario Ptblco 

TERCERA LEGALIZACION OFICIAL 

El suscrito, Dr. iur, Hans Widmer, Notario Püblico do Omingen (Suiza) 

Data 

1. Quo el Sr. Michael Kssborger, nacido at 27 de Mayo, 1263, ciudadaflO 

AlemÆn, residente an 011-6204 Sempach (Sul 

anterior do "KASSBERGrR Michael" como Is su ’ 

Kssberger Se dentthcO con el passports I 

expedido at 2 de Febrero, 2001, an BreitbrunrV C 

3 TMDICCION OFICIAL Nt,___________ 
UM4 ,’..-.--. --AGUILA --

1MDMCTO £ qTE&VET OjICIAL 
4 c� MAO 



’2 
2. Por Is presents confirmo qua - do cortam,idad con (as (eyes del Canton 

do Aargau (Suiza) ml Sello Notarial estÆ otorgado hasta quo case el 

ejorcico do ml profesion. 

CH- 4685 Oftringen, hay die I de Abril, 2008. 

(Sello Notarial a tinta) (Ficmado) El Noland Püblico 

CUARTA LEGAUZACION OFICIAL 

El suscrito, Dr. lur. Hans Widmer, Notario Püblico do Oftiingen (Suiza) 

no fe 

1. Quo Omva Development AG. (Omya Development SA) (Omya 

Development Ltd), con oficinas an Cl-I- 4665 Offringon, socisdad 

constituida y existente bajo las leyes de Suiza said an Is Usta del Regisho 

Marcell del Canton de Aargau baja el Nümero de Reistro CH-

400.3.024 944-2.

H-

400.3.024.944-2. 

2. La autenticidad de to firma Omya Development AG fimia do GANE Patrick 

do MEYER Beat 

3, Boat Meyer. nacido S 23 do Mayo, 1964, ciudadeno Sul residents an 

CH4543 Deitingen (Suiza), a quien conozoo personalmento, reconocio Is 

firma anterior, qua oblige a Is firma 
�J 

.fIqwI 

con so propia firma I I 

424OO8 
4 Por la presents confirmo quo - do 3dd 

0 
I 

CalCOARAUGVTOIVARADO OMIAN 
do Aargau ($uiza) ml Sella Notari . cese el 

¶RADUCOOt4 oiiCLL 

JUAN 
-s 


